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Fixing apparatus in e.g. copier, has fixing roller with thin cylindrical 
elastic material which receives press power of crimp roller 
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Abstract (Basic) : JP 2000347529 
NOVELTY - Fixing roller 
opposingly. Fixing roller i" 
mahpr ^ al - PrfissuTfi applied by crimp roller is received by the elastic 
cylindrical material. 

USE - In copier, printer, facsimile. 

ADVANTAGE - Smaller sized fixing roller can be used, because of 
thin cylindrical elastic case. Energy conservation is achieved, because 
of shorter warm-up time . 

DESCRIPTION OF DRAWING (S) - The figure shows the schematic diagram 
of the fixing appara^trs>- 

■ FiYing roller £\ 3gJs ^ a. 

grimp roller (£7a^ \ f\AL^^AJJ\^ /\J^uiu\^ 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain a fixing device in which the thickness of a 
fixing roller member is reduced without causing plastic deformation, which 
is small -sized and whose nip width is made large, by which energy saving is 
attained and whose warm-up time is made short by constituting the fixing 
roller member of a thin cylindrical elastic body. 

SOLUTION: A fixing roller Q.7ayusing a thin plate elastic rollejc that is the 
thin cylindrical elastic body having a spring property to fix a cp^r toner 
image is arranged on an upper side and a press -cont acting, roller 147^/ having 
elasticity is arranged on a lower side a€^Tfee^j^Tng device 17. V fie^ fixing 
r olle r _ __17a is held by a s upporting roller z £71h J driven and rotated by the 
fixing roilex l^a. llle" pi ess -contacting ro35er 4 7a is brought into 
press-contact with the fixing roller 17a, so that the pressing force of the 
press-contacting roller 47a is received by the elastic force of the thin 
plate elastic roller of the fixing roller 17a. The rubber roller layer 471b 
of the press-contacting roller 47a is pressed by the surface of the thin 
plate elastic roller that is elliptically spread without having the plastic 
deformation and is formed into a nearly planar shape, so that a projecting 
nip part N whose width is large is formed on the lower side. 
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*wt. wmk.<n v i&gmmzau 

SBttk L, ffflK&MmaS&lRSft* 1 4 k P/mm' 

tLhk -ts i t zmmt-r s n 1 * fc« 2 jce«o 

] frEP3«ttWtt«K^h«S:R ( mm ) k 
■*-4fctk HUieR®«5¥tt*0|S)fft (mm) Sr. 
R/70>t>R/300 

fc-r^- 1 * »« k * nr* jh 3 izm&n&gmm. . 

t*:i * wpftk -rsiB^a i -4 i mztm 

&zk zimk-r hmrn. 1 - 5 ^Mix^ 1 mztmn 

- 5 a»fc fc & z k * #® k -r s is 1 - 6 <r> mti& 1 
mzsffinfcmmw.. 

%ix?ix<7)femu-7mizmfa<7)vmwmfok^z 
k^z, m&ixftun^n-jwttnm&moa* 

a. 

C«*«9] »£©£Wt-£>£*o-7^ttk. fltf 
IB^«o-7gPWk*f[6] LT5¥ttSr*-ri»ffi*a-7 k 
Srffctt. IS¥#±^h^Hl£:5&rr&Sg*§£afciJ^ 

a. 

[»^ 1 0 ] friEnisf«3¥tt**^**tt*^s a 

JRS&ttk U f?IEA«a5«<03SniRlSS' 1 4 k P/mm 
2 Jilt k & .1 k k fB*Jl 9 fcia»«>SSg§6 

a. 



[ gft&I 1 1 1 firi£P5ffifft3¥ttttO*M££ Ft (mm) 
k-$-£k#. MieRf§Stt5¥tttt<0l*]J|E t (mm) 
R/70>t>R/300 

k-ri. - k imwiki-m^m 1 0 fciea^sat^a. 

[fSif<3S 1 2 ] Bufa^#n-^gp«kf)iaE*n-7 
kfc± QBtiLZtli-vrtgntilVm* 5 OmmliLk 

k-t&zkzwwik-r &m?m9^-i wwtifrimz 

imcm 1 3 3 mimmvm&tiwmmiz cassis 
(t§ i k im^k-rhmim9^ 1 2 «>M*ia» 1 mza 

imsm 1 4 ] mttmv-j&m<nmm*mfflm 

n-7frt>khZk£&Wtk-t&msm9~--l 30Mix 
*»lJ»fclEtt*>J&WS«. 

k fcR*t. is¥#±0 h i—i&£%M-t&femmmz& 
^X. 

tm£mv-7mtzmme>Hffim&ffikkT2>k& 

ffliBg«o-9S H?<PjfrgfcDl (mm) , mTlBW» 
' b TTmrn ) k -T-fkT ! 

Dl/D2=0. 80-0. 98 

b-thz k tmkb-t 

im&a 1 6 ] an^s^ ^rti>^*n- 5gp«k , 
k^^tt, is¥W±^ h^-«^^*^-s««^a^fc 

fiia^*n— 9!85«S:»ra<7)P3«*3¥tt«ck-f & kft 

WIES&»a-9<BW<0^SrDl (mm) . frlBE^o 
-7 (c «t 5 JE*B$^MI5^«o- 7gP»«^4S: A D 
1 (mm) fc-fSk^. 
AD 1/D 1=0.7 0~0. 98 

[ 1 7 ] l«!!i¥«£**&je*n-5«tri: . 
HuK«*n-5gP«kM[6]tT5*tt^-r-SE*a-7 

^x. 

msMmv-^mt&w ftconmviwvtftk t- s kft 

HuISS^n-^gBWcoWlS-D 1 (mm) . KiiattSgp 
W<7)ft&ZD2 (mm) , i»iE£E»a— «fc 4ffi»«f 
0MIBS#0-7g|5»0li^ (D 1-AD1 ) (mm) 
k-T&k^. 

(D1-AD1 ) /D2 = 0. 55 — 0. 95 

k-r^^ b zftmb^&zimmw. 
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[ tt$m 1 8 ] KIKHWttWttflKOJ'MI* R (mm) 

mMmmvm&tenmmt (mm) t 

R/70>t>R/300 

t^ifctWSfc^SIIWf^l 5-1 70M*i>Ul 

[f£&* 1 9 ] mm%.mv-7%mcomMzmnE.m 

mitB^«o-7gp«i: frfBff#n-5 1 lei '9- -y rgS 
lwfB£*n-7^tt£}?E1-£ffEgM*£. mi!E«*o 

mlB^*n- 5»«<04"t* 4: mil BfiE*n- 5 <0«t"Mtt 
[ MSB 2 2 ] ItfEWff »»W4>A(Bt=i!!i«Wif £0» 
ffi. 

\wm 2 3 ] mmE&tttfffiiSMmv-vmttcD 

u-=?frh t hz k zmik -r&mx% 2 0-2 3am 
tup 1 mzm®<7)fe%mw. 

[!t£Ji! 2 5 ] JPSfc#aS:3rrSJ&*u-59$»i: , 
■1frEje«o-9*»i:»|6lUT5MS**-f4£E*a-5 

^rrtSfc^iUMMSWCfiaWft k mz. 

m^.mti-ymmkmsi&m'o-ykizx'o-yyu 



[W#JI2 6 ] WieffEtWA*. KilB^*o-7g|5W 

&S.r<h£=lfmfc-M> IS«« 2 5 £IBttO£ft§gS . 
[11*312 7 ] BMfB#ffiSi5W5:fflB^*o-7gPW« 

4"t*fc«tSLriSft-r6i4:*«a4:-r4i»«3B2 5 

& tiit 2 6 fciea«5S«saB. 

c ib«^2 s ] mmfemv-7®ttcommzmiJ±m 

u- 5 fr$> k h Z k & ftWl k "T S lt*ii 2 5 ~ 2 7 <7)M 
*t*>Uf£iB«0£»SIB. 

[000 1] 

f Axm<omm$mimi / zm^t>ti&jzmmmzm 

[00 0 2] 
[00 0 3] 

•y m*ia ) < o T L £ 3 k v ^ RS^"$> S . 

[0 004] ZtiZM'ikL, tx^.K-t')*-?^ 

[0005] *»Wi±IE<0|BWLS*»»lL . 
iH^JE < , «x^;l^dr - -T'^ ^ - S V jy'T -y rB#rao® 

v ^mmw.*w&^-h z\k*®wk-t&. 

[0006] 

[IWI*W»f JlWSSr 

mz%M-f&%.mmmzt5^x. mmsimv-y&tfz 
mm<vHffivm&ftk-?&k&i,z, mms.ma-ycow 



• 
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[ o o o 7 1 ±tesw(±. -t^-enjiaR^a** 

[0 0 08] ±l2SWii. JP^I5Sr*1-|)^* 
*3&WHUc*iV^r. firiE£#n-5SI5W£jSl*]<OR® 

wet -r (®3<o»«) tio-caussii 

So 

[ooo9] ±teaw«, m&®tt-r&%.* 
awrc*»L, uwE5e*o-9«Bff^g^D i (m 

m) , mm^ttWl^D2 (mm) 

Dl/D2 = 0. 80 — 0. 9 8h-r£-<b£#$ti:-t 

«WC*»U 1»KSS*o-?»tttftfM£fcDl (m 
m) „ |?i!BJBE*n-7^J:l)E#^H5ia^*o-5gP 
ff^giJADl (mm) £-f£t#. AD1/D1 
= 0. 7 0-0. 9 8fc-*-S£fc£«PBi:'r£J£*SSt 

[ o o 1 1 ] 4fc. _hiaaw(i. M^ssr^rt-s^f 

n-5«*rt. B«iE£*n-7gOTi#fiLT^tt£3r 
■*-*flE*o-?i:*|«t, 1Smt±.0>h~)—§te!&tr 

as*rc«»u iwnEse*n-9a»fo^a*Di <m 

m) s ME)M5Ctf&«>n&£D2 (mm) . HUlES*o 
-5fc:J:*ffitii*<Ol!rE^lta-9fB*f<0ffl* (Dl- 
AD1) (mm) fcfStl, (D1-AD11/D2 



= 0. 5 5~o. 9 5t-rzztt:m$it-t&%.mm 

[0012] ±KBW»i» JDSfe#SSr*-f4^* 
tfSMffik LX. mB^mc-y^com^m^m 

u-jmtnn&j: *) i>jz*%ft®&tt&^smx' 

Uft-t&t&lz. BufE5£*o-7^ttfci?uiEffi*o-7 

&v>mmizmm^&zbz<mb-r&%.m ! m. 

[00 1 33 4*:. JiEBWtt, Mlfffl&lrt&'&t 
u-?W>mt. iwiE£*n-5S5«t*f|6]LT5$14£W 

•fS-JHI-n— 5 1 1g^isj*±<^ h i — 

WfttU> frfES*n-7g|5««M^^fflBS* 

ftft-TSfc&te. mrlE^*a-7g|!«tmlEE*D-7 
fcfcJ:9--yT»«:JE&£U MtES£*a-5g|5W?)#'l> 

[0014] ifc. ±EBftW4. ifflKi^KfcirtiJS* 

*J©H*«fc*JVvc. MIE5£»u-7Sfltt£^l*]tf)Rf£) 
Wttftt Lt, BulES*o-7gPW«M^^mrlE«* 

fia^-Stftfc:. fufE£*u-535#htfifEffi#o-7 
fcfcJ:9-y7lBt»J«U HulE«*o-5g|5W^MfE 

[00 153 

mM*mfethijcr>X'\$tc\\ &tz, VXT<r>, -&m<n 

$m<mmz^hwim%wmt. Kxb^-vi^ 

[0016] *miizfrfrh&few&WMxftemimm 
ax^nm^z^x . mi%^Lm9zm^xwmt 

04 « N 3©*SS*0llSloW<^«fc£#n- 
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wmom 2 com t z^-trnwrnx-h 9 . m 6 a. jg* 
mwco& 3 com t %Mv-5mt<rtmim<om 3 com 
iTjk-tmmmwmx'&K) . muz. mmmme>m4<?>M 
bfemv-7Mttco&ftifmcom4comz*-fmmmm 

mmmcofemv- yUttbm&uttbco^m&coim 

[0017101 *fclil22 iCfcfUf, «Jg««rC** 

mtmnz. me&commm. ^mmtm (opo *> 

(4, m^L^mmmt^com^zx^mt^commm 
zw&ztitzwm.X'm i o^w-c5rmtt*iftitaS3i£» 

[0 0 18] J»je«cH5Al 0tt«r7 9^*l 0 a if£ 
75^1 0bt(;:J:9&J$§*U ff77Vyl 0 a# 
ga*#:^B!f(I!l« 5 0 1 fclWf A- 5 0 3 (C 

Rltfcflfctf-f H f>- 1 0 P 1 £ J: ->T«8Ka*3*U 
t77yy'10b ft%S*flKO&Mfiii 5 0 2 
ti&Hm.<r>i!f4 h'n-5 1 0R£*H8l/CJS9te«EK5A 
1 0**«J*;&*l4. S75y^'l ObO^JltCigtt^tl 
fc** 1 0 G2rlSWffic0ltmG 1 ^coWs^z 

x *)Mwcommmztmztitcvmx'm 1 <^wt^t 
[ooi9] *^BjT-«i. m&mitmcomftz-Acote 

^«#WcOftM«=«tt ( ft* * U T^fiic ) (c*f LT jffE 
&3^h7Xh£tt^T'#4feft^fiftfta£*LT^ 

o<oar*tt»*tf53Ka)iJWi, 1 o o%-c&s^tt4 

^<0#«8^«flB**fltWrffiT , ft*. Hftftt 
ttO«««i: L"C(4. -Y >WJ*mtitm ( I TO ) . 

mm. mm. mw>wj±. 3 vim*. a u> 

Ag, N i , A 1 iSftt* £ ffift L ti&BM 

mwm\^ti. f&mmt lxh. nsmmm. &&&u& 
mmm. &nx^v?<jy7m. #icvds, mmm. 
urn. *7v-mm&zmmzix& . ytmrn 



fMtLXlt&mtmBBdKM (OPC) immztit. 

[0020] ytmm&mcowmt txco^wmytm 
n. mffi&±mv. (cgm) ^±Mktsi«Mi 

(CGL) tWMMmWM (CTM) £±Ji!c#fc-t4ft 

^fifeiMJi (ctl) t izmmftm-ztitzzmmfccorndt 
mtatih. zmm&^mmmii.. ctl^jiv^ 
Mz^m&tm b lx comx.mm< *miizmt& . 
*t$*«as3OT«. mffift'ksm <cgm> 
W(ctm) siocoJi+fci-^^rts^JiWritfcsa 

[002 1 ] IXTizmWt&Wm^&b txcoxaah 

vy&n&i 1 . mmw&5-®b Lxom&tami 
2. mm^®bLxcoim& \ 3«, **ve*u 
- (y) , v-tfy^ (M) . >-ry (O &vm& 

mitzis^xit. ffllco&mzXTjk-tSSdttfaFy-kl oco 

m^^zMtx. v. m. c. Komtzmsztiz . 

[0 0 22] ftfStUo^anhayftHl 1 

E^-r-s*r6] ( n i izt5\^xmmmw3jfo ) h 

5A10i:S«fLaa*LrK"3Wt4>^ S3tftK7A 
fc«U»^'J y H (W^=5tL) 3n^J5«mffil 1 a 

vi-imbizk-ox&nftm ^mtmmiz^x^ 
Ji-x&m) z'it\>\ «e*K9Aiofc*fL-«** 

[0023] #fe4SOT«30e^ 1 2it. m ^ 
lt*3te<0«3BIH t fcLr^)LED (ffe*y>f ^-F) £ 

igafctt h 5 a i o <7M t w-mzmmmr u a mz&Ktz 
mvtcomftm? (^m^) bmmmmm^b Lxcr>*>v 

m%m^- vhb Lxffi&ztiz . &M*ik<rtmtK 5 

0 2 CtSft t>td-zii4 Y 1 0 P 2 i: . mfWK 5 0 1 
fcJR#tt&iXl>#A-5 0 3{C|g{t4)itJt^*^ h'fy 1 

<0fl&. FL {m3tW%dt) . EL (il/;bo;l'5^7 

[0024] «-fettc7)B«»)i^l5t LT<0«***» 

1 2(4. jS3l£*H5Al 0±T<oaS3Ktia*, ^oh 
d >^1t#§ 1 1 1 3 1 WISTC, S«H 1 3 tcSt 

L-cjsae*H5AoigiE*i6i±a«fc:tft*tfc«JB-c. js 

5t#:h'7A 1 0<?)F*IgPtcISB$ix4. 
[0 02 5] IBtJte^iRl 2(4, m^ayfjL-^ 
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36«c F y A 1 0 {c«H3t ( B«»a ) F 

5ai o±(=»«t»jjw*. zcomummx-mmztL 

[0026] &&m<0%Lt&^&t L"C<r>mt» 1 314, 
ft^Hc-fxa- (Y) . V-fefy? (M) . isT> (C) 
^L<J4JSfe (K) co-fig^- (-SK'tJ:^) 
»*IR£U fll£HfJP*0. 5mm~lm 

m. fl-gl 5mm~2 5mm(ORgi«^IttW^f > 

[0027] 3R»«WCtt. SMWU-T'l 3 1 i4, 5§ 
StT3D( -T!2!^ ) i-J; v F 5 A 1 o t m%.<n 

fcOlBR. Mitfl OOiim- 1 OOOjumfc&frrc^ 

«WK«Jtn. j8#ttF?A i onmttfotmimz 

.xfiitt ) DlK9t«ffi&v MiltSSWEEfciifiJSWE A c * a 

m%Mtz*t Lxmmco^Mmmtimhfih . c cob*^ 
s«iSPi»js (beau u -y 1 3 1 ±co®Mfy *s<m 

£ 2 0 >u mffifcETFtfff * U \ 
[0 0 28] ULhOio^filtll 3(4, xaohoy 
1 1 fc J: hWth «3K3e*» 1 2 lei; SttiEXfc: 

i~- ( *n»ffitciov asae* f 5 a« nit m-e j> 
f-*-- lines) izxvKwmm-z. 

[0029] Wi&B&Lcox?- hizi ■j^FBKfcOJfct* 

wmfz-? <r>mMz£ KtmmmwmmG i sraL-caat 

ftK7A10cOt77>-yi0b fc:R»t £*l/£tt* 1 o 
0^mtt$ttSBaiH4c F 5 A 1 0 £01 O^EPT-*-rB#H- 
^m^EHBL, iHlBttcYOXrJohoy^msi 1*># 

mitmizx oasef*H5A i ottE(4o#-^*w6§^ 

S. aat*H5Al 0(4«{4^#-^$fL^*t. YCOS 
3Blfi¥jR 1 2 tefc WCJB 1 C7)feff^-r^r^*> Y<0i«f 
— 5 ItZttfet h H^fi^C i. &mum%i%tl F 5 A<7) 

- (Y) 0H*fc»J&*4»*»«jWBfc3*i*. 
JWW± Y<0K«» 1 3lzi. 0 #M8tt^)«JB-CRIS»«S 
*U S8fcflcF*5Al Oilcan- (Y) 

[0030] v?\ Jgiftfls tefiyie-f xo- 
(Y) (Oh^-mcOitC, M^3DhDySlSl 1 
OflWftUBfcJ: 9€ft*W$tU Mtf>»#3fe9t5R 1 2 
tf>»2tf>fift-*-$- %*>*>-?4£>9 (M) *>B«7*-*fc: 



iz&&m%f&(KKW%mz£~>xmi?.cr>4^vi- (y) 

OF^H&TXBre-fe'y* (M) <75Ft— mfiWh&ii 

■txm&ztih. 

[ 0 0 3 1 ] HfiSorn-fe-Xtc J: 0 , c^nnbDy 
^m^l 1 . fifctft^ifcl 2&tf3*flM»l 3tJ:ot§ 

h<,z j m3<r)-&m^zmm-&isT> <o «oft— & 

2 AlfiBfMB 1 3 K J: oT^4 *>fe^-tfc:*f JfrtiUft 

( k ) <n f ^-«3&«j«<jcaia-&*)-g-c jbiss *u aae* 

F 5 A 1 0 <0-imEiap«jfc:*«?3»miit=Xr 7-«ht- 

[0032] a (c, xm&crmmx' y» m, 

CRtXK<OK3K3te¥5R 1 2fc:J:4«btt«cK9A 1 OiO^T 
M®3t«(C*tf-Sll3K{i:, !®7t#: F5A 1 0 cOrtSPJ: 0 

h7— 0i63t$iiS £ t^<f#«?g«^®« 

[0033] -^T, LT«fB#J$SPli. SS^W 

U) (CcfcOI&jll^ixT^-f *>yn-y 16 ^*SiM$a 
[0034] teftttPtt. ^-f 5 1 6<7)Wm 

5 OtfO^mtcJ; OilKII^F 1 4 a(C©«§n-CIS^« 
MSaSS^S. «BH<^F UatJ; OaaHIBSSftJfc 
IGiiiNS P « . «ap#r F 7"- 1 SSffitt ( *^»fi®ffilc 
fcv^lir7^») co«E^EPJD§nS«K¥¥lftf: L 
TC0K¥S 1 4 c(Cj; 9, !&7ftfr H7A10 <Dfflffi±V> 

*?-h i—m^-ts Lximmpiz$z3?ztiz> . 

[003 5] ^5-F"^H»*<lK9tf^lE«ttPtt. 
iK^Ti-St^Kh LT co^Ti-SlA C^«§§ 1 4 h lei 0 

mnztcx. m&wh 1 4 a*»^*$it, 

1 7^t*gj*$^X&„ 

[ 0 0 3 6 1 m 1 <omcom%3m 1 7 tt&an*! wcp 

KE-n.idtc. ^5- Ft— m*&trtt:*>0>±M 

immp±co/j7-bi'^&m) njzmv-ymix' 

EMn-^Al^ l.zX O^Sctn. ^M'o-V 1 7 a 

jpjft*a-c*6^^yvt— ^ 171 g^'istt^ii^o 
«*T4«2«ia i7A. ^mmm. 1 7 b . 1 
7 c . ^*^a 1 7 d s.?>"s*sia 1 7 e «, wj^H« 
Btitmw.izmmzixz> . 

[0037] 7at3¥tt=&fl-rs J E#a- 
747at *>WC»J83ft.* - •/ r»NTia«Ml5P*«» 
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mtK.JltZlKlt&Zbl,z£r)mmP±.cr>X 

[0038] w^m^mm. mio *>jsnB±fc»o 

->^§IBl 9^mtt4>iXfe^y--y^W-H 1 9 

[00 39] fa3(ciix{f, «K*«£»o--9«fC 
*>35£*u-7 1 7 att. ^*tt*ifr*4WlSl<0R«tt 
9Wt*-C**W«»tto-9 1 7 1 a k . IftfftSVtta 
-5171 a<0*MM (WBffi) (C^A® 1 7 1 b k K J: 
SJHtfiSik . 

[0040] mm.w&v-y m a«u 93 mm) 

X (mm) bVXHO. 15inm~0. SffiraS*^"] 
A*tt<0&«W* fcfi8fl-f * i k fcj; . 

mwmav-y 1 7 1 amm-t^mco^mmm (m 

fill7, g*gll7A. SfSI17B, 
B17C, ^fgI17D. 5£*g.Bl 7E) KJgfflS 

ns*^. niii«5¥'ffi^T'*-i»fiaxweo-7 1 7 

1 a Wtt3S8fc J: £ ft^WH^Kfe^Rtrff & . 5¥tt^ 
M&£h LTJ2 1 4 k P/mm*a±b-tiZ b&#£ 

l^z\ btfrnrnmizmzzixtc. 

[004 1] ttz. m&LtzmWm&a-? l 7 l aco 
pSjJft (mm) (CMLT. »«SM£n— 5 17 1 a<7)*h 
g£R (mm) t-tSk*, 
R/70>t>R/300 

k-t£dk#. S««5*14o-7 1 7 1 a#SBJW**W 
Og«§£B (S&WSBl 7, 5£*§£Bl 7 A, 5e*2jIB 
1 7B, «fgll 7C. IflI17D, £*&X1 
7E) KjifflSit**^fc:*sv^T»*L<. Ztuzj: 
0, 1 7 1 aco£iEH>5£*#=Sr<--y7- 

gPNCOH (-7 71) 5 5mm-3 0mmfcJS<fl>; 
bti^mbtch. tiR/7 0tll W«5Wta-9 1 

7 1 aoffsaw-rrc. »a^4*w*)je»Rai 
*^si 7, jg*i£Bi 7a, ^ii7B, fcmm 

I17C. ^tl7D, 5&»£SBl 7E) tCjBfflS 
%\,\ t^R/3 0 0T'(i, ?S^5¥14n-7 1 7 1 a« 

«$#?s-rrt\ f*a^s=s-^jco^*^a <£*£bi 

7. Sfgil7A, £fgI17B, 5£#2SB1 7 

c , femmw nD, s&*£ib 1 7 e > £asffl$*i4« 
[0042] mmm^ta-y 1 7 1 aconm awm) 

tClStttixS^Jll 7 lbktTii, JWJO. 5mm 
~3mmmKa*#£U\ 1 7 1 b £i£tf.g, i k 



[ 0 0 4 3 ] H4 tciixtf. m 1 «OW^^#36B 1 7 

1 7 1 aSrfflV^ 

jafn-?IWTftijaio-5 1 7a*i:t§fl, 2 
*TffliJ£«5*tt£*-r&JEE*o-7 4 7 a#KBS*rt 
flMUtflTtJO. 5&*o-9 1 7 atf>|*i«(Ctt, ftftSR 
k LX<7Mf&7 < 7*yYZtthM*&BX'hZ>>^ 
yyt-f 17 1 gj6*»»t<»<l*. fffn-54 7 a# 
JBtD-9 1 7 ateE#3*lTs -vr»N3W»jfi«*t 
4. A*tt£*r**»W«0«*5Hto-? 171a^l 
v*^*o-5 1 7 ati, ^Fia^lBlft^-^^J: 9iB 
»3ft4E#o-?4 7a<0llMRfc:flattl/C (E*n- 
74 7 atf>«Htt£S»tT ) BllgSft., 5g#o- 7 1 7 a 
AS 53*t3-5 1 7 1 hfcJ: 9**0 
-7 1 7aa**»3*i4. 3£f*o-7l 7 1 htcj: 0. 
»W^WKWtto-9 1 7 1 a*fflV^je*a-5 1 7 

0. s*o-5 1 7 aco0SK*i%-^$tL, j&trcr&a* 

[0 044] TfflUOE«n-^4 7 ali. CTi.(fX-fV 
PXW5rfflV->/i#«<7)S^4 71at. 7 1 a 

<0^M»t:W t \f i/ 'J3y«S:ffl^, -d^WXif 2 0 H 
s-7 0Hs ( J I S, ArfA«JK) . *?£L<«:3 0 
Hs~4 0HsOrfAa-7il4 7 lb&MLTtStt 
**^&V7hn-5kLT«lBKSn4. TI^Efn 
-54 7aKBrgfttt<0flSV%5lttc7) : f^n-5*fflVV ± 
fflk0f»«»ttn-5 1 7 1 a*^T»fffo-74 7 
a ^.^l^^teHi £ Bj±-3~ S i: , 5mm-3 0mm« 

[0045] waUfe «t 3 t=S&»a-5«95« *^*tt* 
*-ri»^l*]^?i«3i14a-9 17 1a k-T^» bMz. £E 
in-54 7 ac0ffff7J5r^*n-7 1 7 aOfftSSitt 
D-51 7 1 aO^tt^KTgfta. dWc t t , 9, ?f* 
5»ttD-5 1 7 1 a*«a8ttSgB*<fllR*fc:Jl£* tl 9 , ¥ 

1 7 1 aWBtcrff«P-5 
4 7 a<7>y 7 h$ra r- Ao-'7@4 7 1 b$-}¥EL. TW 

*NtcJ: <9 hi— ®.<r>fm%feMtfiitf*>ti&. 
[0046] ±Rtm< iZX . «*a— 5ffl«3&»/J^S"C 

i£-5'<J:aff*a-7 4 7acT)d'Aa-7ii4 7 1 bc7) 

0-5 1 7 akJE»a-74 7aktCj:'9E#n-74 
7 a«|(C^$iXl>- yrg5NOttSp¥@S: 5 Ommlil 
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[0047] JJBfc: J; 0 . J»SlonflFR»tt«cK i 98! 

- -y T«jW!£< - •xJ.jWf-'O *- S V^T v 7T$ 

[0048] 4fc05 (C^rT i 5 fc s SI 2«OW<5D^*H 
117Ali. ^*te*^S»fl</)ra««»ttflsT*4 
SWS3Pttn-5 1 7 1 a*JBnt«fn-5«flT*4 
J&Hfn-5 1 7 a £±Tt=ESLfc»J«i: ZtlXti 9 , 
*tL*1V7)%ma-5 1 7 a«0rtSMcii. ftgftffi*: LT 

-fill gtfm.ift>tt&. _LT?)5£*u-7 1 7 a« 
l 7 l hfcriOflMSSfiTfc'). ^0 
^<7)ggi8 n—yizi. '')' & Wi'l> ifiwiSftn 

— 51 7 1a£fflVvfcj£#n-517a#E||K$*u -t 
tlfil<05Bla-5 1 7 alcft«il/C5&*n-5 1 7 a 
Sr«fW*£#n-5 1 7 1 h*«|lI«S<i4. 
[0049] »K««0je#n-5a»fT*SS#o-5 
17ali, 03fcTi»j*Ufcfc|3MWc. yN**tt**f 4 
9^n(SFKitt*tftS»lffflttn-5 l 7 l at. 

1 7 1 a<0*HJB (WUK) fc=fA*l 

7 1 bttj: 

[00 50] SWRWttn-^.l 7 1 ati. JI£ (flHO 
t (mm) tLTHO. 15mm— 0. 8mmgS^] 

17 1 a*>"£fgll 7 AKSfflSn* 
*§-£T'<?X n««3¥tt*T'$>-g>jS«3¥ttn-5 17 1a 

[005 1] mj£LftsSKSIttu-5 1 7 1 aO 

Slfft (mm) (C^LT. »«BittO— 5 1 7 1 a<7)*h 
g£R (mm) 
R/7 0>t>R/300 

k-ti zttiK mwm&v-y 1 7 1 a #sesFSSH 1 7 

»«a^<-773N«0i5: 5mm-3 OmmtE 
^•^t^tSt^. tiR/7 0?ll?W8Wt 
0-5 1 7 1 aC0JJ?AWr#*T. 5£#|g«l 7 At® 

<*6*V\ tgR/300tll iSWttn-7 17 

1 a^wwyr. s#^ai 7Atiffl?nsi 

[0052] SHRWtta-? 1 7 1 aCOftM (^1) 
tciftft^ix-S^ASl 7 1 bi: LTti. /ISO. 5mm 



~3mmgJK#if4U\ d'AJSl 7 1 b£Klti£i: 
[0053] 1 7 aSr^'^ttS-fl- 

D-7i7i acoffls^ttTi^T. *fi*]-rs-eixm 

<0^n-5 1 7a«0ffiS:<0«ffi7J£g»*4. .ItltJ: 
Os 1 7 1 a#aMH8B*<flirafta£ 

#9. -e^-?-'ixcOjl«5i14c?-5 17 1 aco^ffitttifi 
V^ICt B&^ffi <Oi|gj£ ^- >/ rgB N jWE&fc £ ft h . 5 m 
m-3 0mmOi)£^-7raiNtj: 0 h-f—i&CD&fg- 

[0054] ±.m<Oim< IZX , 5£#n-5g&tt#vN5T' 

[0055] fc#x2—ymtcnm$i&<om3<7>mhm 
[0056] ttzme iz iixtf. ^3^cos«^a 1 

7Bli, ±« <IE»ttP-ttf>#5-h-*--«ffll) tcfcWr 

5 - b & t#xnt ^ttswt & awon 

«*»|IttflcT'fcS?fK3¥tta-5 1 7 1 a*ffl^fcffi# 
n-56»fT&Sje#n-5 1 7 a«I$n, ifeT 
fiWc{±5itt^*-rSE*o-7 4 7 a*««$ix-(:«Bg: 
^^tfcO. ^*o-5 1 7 aCO^gptti. %K$B£ L 

t-?17 1 g^tt^ttS. 

[0057] T(il<7)E*t7-54 7 a(i. ^J^{fX7-y 
\sXtt*m^fzWftcr)-fc&4 71at, ^S^4 7 1a 
^htllt^Ji-if^'J 3 yttSrfflv^ , ^A®JS*>' 2 0 H 
s-7 0Hs (JIS, AJ'A^Jg) . #4L<ti3 0 
Hs- 4 0Hsc0rr'Ao-5il4 7 1 b fc^jKLfclMt 
*tt*V7bn-5i UDSSni. JE*n-7 4 
7 a^*o-5 1 7 aCEf $ilT. -77 

»N3&»JEJ*S/iS. T«<0£E*a— 54 7atBa&tt«0 
«^»14cOrfAn-5 2rfflv\ ±«<^W0¥ttn-5 1 
7 1 aA^TloSfn-74 7 &^<W^W8&Wi±. 
■tht^Z^ 5mm~30mm<0lS^x.yrgPNC0(it 

[0058] ±fBt««^»n-5«B*rc*&S*a 
-7l7a(l 03tTM^L^fc[SI«t. ^*tt*W 
•fiWraonflf^ttfls-CftSWISPItta-^ 17 1a 

k. 1 7 1 airum wmm) 

117 1 bkt=J:SJi»«i:S#Li. 
[00 5 9] Ji^tta-51 7 1 ati. JP$ <*JJS> 
t (mm) tLTJiO. 15mm~0. 8mmgjg<50(yi| 



# 
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mmw&v-y 1 7 1 a*>'gfgn 7 Bizmmatiz 

mt LTii 1 4 k P/mm*JJLht ^4 Zbtfftt 

[ 0 0 6 0 ] W»LfcSft3*tto-5 1 7 1 aCO 

p5l*t (mm) (=»LT. aE«3¥ttn-517 la«0* 
&£R (mm) fc-TSfc*. 
R/70>t>R/300 

t -t h Z b tf. ?S «5W4u- 7l71a «<£*§gx 1 7 
^JS«*^< - >y rgPNcOiSS: 5 ram-3 0 mm h)£ 

<^6^i:* f =ngfc*s. tgR/7om skims 
o-5 1 7 1 a.<7)mztfmr&x * ^mmm 1 7 b izm 

<&4>&i>. tgR/3 0 0t«> Ji«3ittn-7l7 

1 a <o«*w-rr. s&nssi 7 Btcajfldft** 

[006 1 ] WWffi&V-7 1 7 1 atf>*MBI (*M8B) 
tdStt^ft^AJll 7 1 bk LT«. JIffO. 5 mm 
~3mmSB»tiF4U\ 1 7 1 b fctStt* Z b 

fc «fc 0 , 5£*tr ^ rtftSsiPJ?* < $r 6 . 

[ 0 0 6 2 ] A*tt£^*»fl<aR««SH3:fls; 
■C*4SWK#ttn-5 1 7 1 a£H§V*fc5g#n— 5»tf 
T*S3£*n-5 1 7 aOPUBawc, U y^^WSSB 
»t UW^yy'l 7 1 i £«6&*s 5£#o-5 1 7 
a£0M«$r«*D-7 1 7 aOfl-SJ: 0 i>*£3:l*5fl2r 

4*ssawk LTco^^v^i 7 1 i-ctmti. 

KciOWJBO^^^^l 7 1 i b~WtZtiZ, 

?g*a-7 1 7 a tmm^mt s*u. . ifcTflfcos* 

D-54 7a[:li, ffito— 54 7ac0^rt-g»^4 7 
1 aC0-^^fc#mGl l*«fCK»t^>n, £ 
3tf!§g»*-?M 1 (Cj: 9K»EHE3ft.4t«G2 1 #tf 
*Gl lfcJteU ^Bfffl»t-^Ml<^B»fe:J: 
*n— 54 7a#«|inSiS[rS*u Efo-54 7a(:jf 

ESfisjatn-? 1 7 aj&*(8a»iiMES*i4. aattniiK 

± *) s ^«o-5 1 7 atf>®|fc&9&-ft3;i'U JSPttt 
O— 5 1 7aC9;fAJf 1 7 1bli, fflSSSStf):?^ i?\ 

7 l i ortfflifciftJtSi ttmt t< , intci 0 . M 

fn-7 1 7 atm^tlh^co. 171b«7 
5yyl7 1i t«t4H4hj&*B6ih$<xS. 

[0063] *fcH7K:j:*i«r, m4<nmei%mmw.i 
7 at. ±m mm&p±<v*7-hi—mm) mm 

«*^tt#T*4SHR3*tto-5 1 7 1 a«:JH\rVfcJ« 
n-5«*fCa4J&&n-5 1 7a*>iea$iX, 
filJW4Wtt^*-rSE*n-^4 7 a#IES£*Vtfl§j£ 



$^T*J0 , «*n-7 1 7 atf)|*j»fc:tt. L 
t-*l 7 1 gjWR»7fc*U». 

[0 0 64] T»£EfD-54 7all MUf^y 
l/Xff^fflUiti««M4 71ak. f£E;£4 7 1 a 

^{BKcfliRHf ^ y n >wzm^tz. ij>®mw2 o h 

s~70Hs (J IS. ArfJMftK) , »^L<«i30 
HsMO H s<7)rfAO-7J14 7 1b SrJ^cL^SItt 

7 a*^*n-7 1 7 aWE# ( jfJE) £flT. -77 
mNtfMfcZtiZ. T(fflcoE#n-54 7 aKSHfttto 
SEV^»tt<0rfAo-5*fflir\ ±W«0?*K3W£n— 5 1 
7 1 a*»ii>T«<0ffi»n-54 7 a^aW>ffi«C*|S6± 

[ 0 0 & 5 3 ±^^«£0S«r3-5SSWCS>S^»n 
-7l7att. H3tTlW*Ufci:H«t=, 
■rsgfW«RS«Wtt*T*SaE«SWta-7 17 1a 
b. BSWR5Ptto-5 1 7 1 aOftfll (^BB) tc^'A 

117 1 b bizx&mmtfLb-ztih* 

[0066] »RPIttn-7 1 7 1 a«, § (Wff) 
t (mm) tLTi±0. 1 5mm— 0 . 8mmgg^| 

^«3*tto-5 1 7 1 ai«Il 7C(cafflSfLS 
^•T'<7), n»K3Wife*-C*4rf«i»tta-5 17 1a 

JKt LT«il 4kP/mm«ja±kf 

i b ti i w&mzm& ? ix?t . 

[0067] l»aUfc»«3Wtn-5 1 7 1 aco 

|Sjfft (mm) krMLT. ?S«?¥tta-^l 7 1 a^h 
SS-R (mm) fc-f^t 
R/70>t>R/300 

b-T&Zb **s ^«5¥tta-5 1 7 1 a*^*^B 1 7 
^«S* i: Sr < - -y 5 m m~ 3 0 m m fc j£ 

n-5 171 aconc$*wrrr . gfgll 7 etc® 

<%t>%\>\ taR/3 0 0T«» SHR»ttn-5 17 
1 a«JS$*«»-rrT, S#^«l 7CtC®ffl§^-§.« 

[0068] 1 7 1 a«D*MBI (^®) 

tcattfeixft^AJil 7 1 bt LT«i, ISO. 5mm 
— 3mmgfl£Mff4LV*. ^ A® 1 7 1 b SrtfttfS CI 

[0069] 4fc, S»fc<OPMtt»tt# 
■Cft*»K8lttn-9 1 7 1 a*ffl^3tje»n— 
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*fk LTcollMBMflSH-l 7 1 j 5£*o-5 1 

7 acDW*£5g*o-5 1 7 atftfMSJ: 0 fc^SSrrtS 

nmwaemtt ltowibukwi 1 1 j -c«*w 

4. ttggSWk UT<0«li«l»tl 7 1 j W&XZIXh 
<T 'J y^B 2 fc ± omMKOflMIMASft 1 7 l J fc-ft 
tS*l4J&»n-91 7a**0KBrKi:Sfi4. £<0 
IB. ^TU^B 2fcTWaB»n-9 1 7 a 
4£i:iWC&4. *fcTW*>EE*n-94 7afc 
14, E*o-54 7 a<0**f *®A4 7 1 aO-TfcJOSS 
SCKGl 2^H^LTlS(t4>tl. ^*i»^-^M 
IteJ: 91H»®lK3*i6«*G2 2#fWGl 2 fc38£ 
U S#IEi6^-^Ml<7)|gK)(C c t'9ff*a-^4 7a 
tfEIWKKFSfu E3Bfo-54 7afc:ffffSnsS#n 

-9 1 7 acO0(B* { %— ft:$tl» 5E»tK!>a«Bftih§*i 
£. 

[0070] it, H7fc#ttl-C*rt!riELfcJ&»o- 
5 1 7 a<0=f.&Ji 1 7 1 bli, MW75yyl 7 1 

-9 17a*«|lWR$*t6IR<0, ^11 7 1 b<7)7=7> 

[007 1] S4»fe:BI8fc:*^-J:d(c. H6*fctt07 
fcT±aUfc»3««WJ©»lftail 7B«V^I4»40ffi 
^)3e#iS!tl 7CJ4, WiWi. ±081 (B«KP±«5* 
5- hi— t&fflO) fc«4, ±JSLfc«t3tC*^)|iUH*7 5 
y^'i 7 l ijjiv^iffiiimgfti 7 l j 

#5- hi— ait jeiM-«fcft»Maufe''«*tt**t 

*Jfra<onflPKS¥tt*|sTft6W«S»ea-5 1 7 1 at 
fflV^£#u-5gB#T'&£3£*o-7 1 7 aillS 
a, *fcT«fett»ttft#t*ffi»o— 74 7a#Kit 
£iX"Tffj££ixT:fc9. 5£#o-5 1 7 aOrtfflfcti. 
SgSftiSk LTC0^7 -f 7*>b &lTt&W$&Bt?h 
hJ\ayy\z-f 1 7 1 gsWWtMU. ><*tt***f 
4»W«^lS»tto-5 17 1 aSrfflV%^*o-5 1 
7all H6*JtetiEI7fc:T*ira!UfcJ: dte. BUHIR 
§Wfffo-7 4 7 aOHHKtc«a6LTEHB$nS. 

[0072] JbiBLfcioK. $&*o-?a»if«:A*tt 
*ifW«W«8»tto-5 1 7 1 a.t-?hbMz. 
ff«n-74 7 aOffE7jSr^*o-7 1 7acD*Stg$$ 
1 7 1 a03*tt7JtcTS(74. £*tfcj: "5. M 
«5*ttn-5 1 7 1 afim&32m%<mFimzfctf<0. 
TWttKifiV^IWKWttn-? 1 7 1 acO®tCTJE#D- 
54 7 a<£>77 h3r:tan-5J14 7 1 bfctfJEU T 
iti!!it(7) 5 mm~3 0 mmW«a£V^- -yTgBNtfflM; 
$a4. 5mm~3 Omm^JSV^.yrgPNfcJ: 9 h 
i— flUO&#*5&** s *T*>*l.S . 

[0073] JJB^)*n< tct , SMv-JWtttf'mX' 
i-77«4«5mm~30mmfc£<fc^ ft-^t, « 



m&tfth. 5mm~3 0mmcOJ£^-'y7 , gflN£iIffi 

D-54 7 aOrtan-5Jl4 7 1 b^rtaSSJgtcOA 
7 y* 2:81 4 £ fc ifi*mX'h h * 5 . Jg* n— 517afc 
E*o-7 47atCJ: >9E«a-5 4 7 aflcmd 
ftS-./T^NcDft^^* 5 0 mmVJ.±k?&Z tW 

[0074] ±ticota< . f»WonfBFRWtt*K:«J: 9£§ 

!2i£.^ .'MIT— y 5 m rr. — 3 0 rr. m > .£ < , «■ 

X* /Wf-T* * - S <y 7" BSSlOffil, * j£*KB# 

[007 5] Sfcfc. 06$rV*UH8(CT-hj*Ute*3 
Ofl^JSt^g 1 7 BdM*ft4 afftoj&tsai 1 7 C 
fctiWC, R««WttftT*4»«Wtto-5 17 1a 

Mb LX<r>yv> : Ji 7 l i^Mil»w»ti 7 l j tco 

[0 0 76] ±tetSSomii:LT. ±MLfcJ:3tc. 
^*n-5 1 7 a&A*tt*^ 4Wfl<0»*3Wtn- 
517 1 a^-r^kfttC. ^*D-51 7aC0M«*^ 

»o-5 1 7 atowiJ; o fc^s&rtg&w-rswsap 

Wk Lrc07 5y> ; l 7 1 i*v^4«]|iiKttl 7 1 j 
•C'«^-r4*^ H9tc^1-J;3^. 5g*o-7 1 7 a CO 
^h@^D 1 (mm) . WiSgPWt U«77yy'17 1 
ilfiV^iWIHHgttl 7 1 j^)|*|@SrD2 (mra)it 

Dl/D2 = 0. 80 — 0. 98 
tlS^-S.£i:A i i?iLV^ ^*a-5 1 7 a^D 
1 (mm) m%Mttb U«77yy'l 7 1 
UttMBHlStt 1 7 1 j OrtflD 2 (mm)t <0Jt, D 1 
/D 2A>'0 . 8 0*9t-?'h3V*fc , »R5Mtn-9 1 7 
1 a^ntrt^L^l\ 4fcJtD 1/D 2** 

o.98 imtxtt^k , wt?**^-rr. sie 

[0077] $ *BfiLfc«8»tto-? 171a 
iO|*lfft (mm) tC^LT, ^5*14o-5 1 7 1 acO 
^hS*R (mm) k-T^t^. 
R/70>t>R/300 

t-fh Z t mWffi&v-7 1 7 1 a*^#^S 1 7 
B#V^45e*^l 7Cfcaffl$ft6%£CtiVvt J: 0 
»4 I < , £WCJ: 0 , »«3Wtn— 9 1 7 1 a«» 
^5S** <: Sr < - y rgPNcoH^ 5mm-30mmtfi;< 
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-7171 aco/f S*»HtfS"C» 5£*3jIS1 7BlgV^4 

j&sisbi 7cizmmzti&®&tiiPimz$mit?. - 

•x7'gPNOi(i*^<^^^^. tgR/3 0 0T't4. il 

1 7 i afofsiwrr. fewmw 1 7 

[0078] 4fc±IER3£<OS(2 fc L*C . =fc 3 

(C. 5£»o-7 1 7 a£A*tt£qrr*flfl<7>SHK»tt 
D-517 1akt5k*K, Sfo-51 7ac?)ffi« 
5r£fo-7 1 7 aOWlJ; 0 «>**«rrta**r*» 
1X^77^17 11 flBV*MMN£(? 1 7 
1 j tfiWt** 1 , 139 J: o fc, 5£«o-7 1 7 
aOWStDl (mm) . ffi$4U£ffi*n-54 7 a£ 
J:4fftlW)©|D-5 1 7 a<^«3BliAD 1 ( m 
in) c"f«£;§, 

AD1/D1=0. 70—0. 98 
fcSJ£-r*,rfc##4L^. E*C7-7 4 7alc I J;^JE 
fl$«£fn-7l7a«»lADl (mm)t^ 
fD-517a^)«SDl (mm) fc<0it» AD 1 /D 
1 #0 . 7 0*»-C'hSV*fc , Wm&V-y 17 1a 
*»o^i-ryr^L=fir^. ifcJfcAD 1/D1*»0. 

[0079] $^>(c. mraLfeSwessitta— 9i7 u 

<DI*]J¥t (mm) tcMLT. SHKWttn-9 1 7 1 aCO 
9m*R (mm) fc-rik*. 
R/70>t>R/300 

b*t& Zbtf, 9E«»ttn— 5 17 1 a*%fgl 1 7 
Bi&U45&»gBl 7CKjafflSil4*&^*JV^T«t , 3 
#*L<* ZtllZk*), 1 7 1 a<03SB 

^iSciR^ < - •/ rSP N Offi * 5 m m ~ 3 0 m m b fe < 

-7i7i acoff$*>wr-c, femmwi 7 BMWi 

*7WN^«>MlK<fc£$rV>. tSR/3 0 0tJi. ft 

83¥tto-7 1 7 1 a<o»$ sww-rrr . ^mmm. 1 7 
B^^ti^*$is 1 7 c tcasfflSiti^Kaujwffif 

[0080] &tz}MWC%.cr>W,3b LX . f&5fiLfc«k 3 
C, ^»o-7 1 7 a£A*tt£W^Sa^?S«5?itt 
0-7 1 7 1 aktSkftt, «fn-7l7a^ 
£5£*o-7 1 7 a^hgJ: 0 k^&SrrtgS:*-*-**! 
^SPWk LTCD7 5Vyl 7 1 i &^(*ttl!Btt£ft 1 7 
1 j -CMZt&tf. mtzyfrttnz* St*o-7 1 7 
a<7)fl.@3:Dl (mm) . W&Mttb.l>Xto7?>i?\ 
7 1 i ftt^ifMSttgtf 1 7 1 j 6D(*rtS£D2 (m 
m) . WiiUfcJE«n-54 7a(:j;l»fff^)gfD 
-7 1 7 a<0ls£ (D 1 -AD 1 ) (mm) ttSt 
1=, 



(D1-AD1 ) /D2 = 0. 55-0. 95 
fcRJ&f-fcClfcjMff* lv\ £E*o-?4 7afcJ:4£E 
^B§^#o-7 1 7 a«50fi (D 1 -AD 1 ) (mm) 

b. mStmttLX^y^y^l 7 1 ifttittttlKttS 
Jtl 7 1 j <7>l*tfSD2 (mm) £:tf>Jt. ( D 1 — A D 
1 ) /D 2**0 . 5 5*iHTvN*^i:. #KWtto-7 
1 7 1 a #o0tfrf #'T£5£ L$r ifcJt (D 1 - A 
D 1 ) /D 2**0. 9 5 £jB*."t:*§ ^trftfi* 

[0081 ] $ 4>t=, Wi* LfcfWRSMto-? 171a 
coftmt (mm) £*tLT, *S«3gtto-7 1 7 1 a» 
W2frR (mm) fc-rSk^. 
R/70>t>R/300 

itiit* 1 , fWK»ttn-5 1 7 1 a*>^fiSl 7 

Bm^n^mmsi 7 cizmm^ti&^iza^x x 0. 

3?4 L< , 0 . -?3E*r5¥.+*t7— 7 17 1 a<7>g53K 

^5fi»**'6r<-/7*aPN«0«IS:5mm— 30mmtJ£< 
■*&Zbtfi*mb%&. tsR/7 0Tli, SHK»ttn 
-7171 aC0!P$^W#'T. 5£*£IBl 7B&VH4 

^#^ai 7ccaffls*i4«^«nttfc:SE»ti-r. - 

v:r»N<3fi!W!£<$r4>!Srv\ t^R/300Ti4, 9 
*Wtto-5 1 7 1 a<7)@$#W-f£"T. 5t*§£Sl 7 

B^^tiii 7 cizmmzti&ig&iz&mtfm- 
[0082] ±mzx 0 . nmftwwmmjEiziM, 

X\ SSgL/c- •y/S*«§ix§l«fn-7lf«t 
flFKSPttflc^Se^aW^: < - v Til* 5 mm- 3 0 
[0 083] L#>L3r#*£>. 06*V^L08(CT±iSU 

tz&3v>M<ommw.i7 B^\mA(T>mcr>^mmm 
*tt£^*»*w>w«9W£n--9 nia (010c 

«i^0^) 7a(i, fffn- 7 4 

ZtiXLto. 

[0084] ±ss^u-?tmrtmmxjif*tt±-t& 
fzfrcow&gm&m v ^ h femmm. izn^x. mi 1^ 
Lmi6zm^xmw-tz>. mi in. wmmtzm^ 
&femmwnm5cvmzijk-tmxfoK) . mi 2«» 01 
1 n$Lm£mcowmwmmx$> 0 , ai3«. ffffgew 
comcoMz^mxh 0, 014 is, ®i3 <r>wE$m 
omwrnx-h*). 01 5(4. ff*n-7St/#ffia5»o 

** UV^K^S^-H-C* 0 , 0 1 6(4. 

xhh. 

[0085] 01 1 4^(401 2 iZXtltf. m5<Dmcr> 

m ) (c(4* 7- h 7— 4 fc*>*>A*tt£qr*- 
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JflVifcje*n-5awrT»*£*o-9 1 7 a^ElS 
#U 4fcTffllfc:liWtt**f ftflBHo— 94 7aj6*EJt 
$*rCfi§fiJ£$trCfcS 9 . Jg*n— ? 1 7 aOflfffcl*. 

h^ufv*.-? 1 7 1 g**KI*4,ix4. T» 

fftD-74 7ait mui^vv*tt*m\^*$m. 

<T)1&&4 71ak. 7 1 aOftflKCffl&ff v-U 

nyfi^ffll*, d'ASgA^OHs-TOHs (JI 
S. A:TM««) . *?£L<l±30Hs~ 40Hsc7)d- 
An-714 7 1 bt»«Ufc3*tt*W^*y7hn— 
7tLXm$LZ1\h. EfD-54 7a*5Sfn-7l 
7 a SftT, --yTSSNtfffMSftl.. 

I«5lttn-5 1 7 1 aS:fflV^*j©»a-91 7ali 
S*n— 74 7 acifE$fL Cffi^. xMmWc L"C 

0-5 1 7 a^ffE^-SJfEgPWfc LT. mUSTlVS. 
o-5^<0^SS«WSrfflv^ffffin-5 2 7 15:. 
o-5 17 a^SlT. -77aiN<0R«M (-77W 
NSriMO. 5£*o— 7 1 7 aco4''Di:JE*n-74 7 a 
cwt»bkZM&m.M PL4±t, ^«o-7 

1 7 a -y N CDfcftm ) CfBS L . ffED- 5 2 
7 1 lZ± 9 je#n-9 1 7 a *~-y7WNfflSt=#E^ 
4. Sfcfc, 56*0-91 7 a<0«ittS9BS. 
l,z&]E-t& Zolz, WEUtft 271 
04i*awc. HI 2lcjj**-J:3fc. fl« (*««) ^ff 

K£>-tE*£*U %-*-v7'»WB*S<i*. Tffll 
o£*o-94 7 afc:BBRtt^Sv^Mt«0^a-9S' 
±M«gHR»ttn-5 1 7 1 a*»S>TW<OE*n 
-94 7 a.^<Dmv>mSl£&jit-t&tMZ. 5mm~~3 

[0086] Jje««tt<3Sg*n-9««Tfc*je*o 
-7 Hall. H3tCTfraL>ti:ra«fe:. ^N**ttSr* 
-r*W^n««Wtt«rC*4SnS»tto-9 171a 
b. KfWWtto-5 1 7 1 acTtfMil (*hJfffi) K=fA 
ill 7 1 bfclcj: 3*14. 

[0087] 8HR5¥tto-5 1 7 1 afi„ #S (|*|Jf ) 
t (mm) hLTliO. 15mm— 0. 8mmgJgC9fiaj 

?W£5¥ttn-5 1 7 1 aftt&tiSK 1 7 D WSfflSftS 
*£"C*X ra««Wtt^*4««5M!fcn-9 17 1a 

j; « & m±? h mz . ^msm^si^RK 



[0 088] ifc, TW3*LfcaWRWtta-9 1 7 1 a<0 
Wfft (mm) fctfLT. jf83*14o-5 1 7 1a^ 
g*R (mm) fc-f 
R/7 0>t>R/3 0 0 

fc-TSik^ 1 7 1 a^fgil7 

JiH>»^&<-'yT^Nc9tfaS-5mm~~3 OmmhlS 
<i-4dt*^fgfc^4. tSR/7 0?ll ?»S3¥tt 
1 7 1 a<OK*'W«. gf^tl 7D13B 

<$r&$rV*. tgR/3O0tli, ?S«xWttn-7 1 7 
1 a<Ol§3mtrt, se*§SIl 7DfcaUII3i'l4* 

[0089] JWKWtta— 9 1 7 1 aOftM (WBiB) 
(CRttfc*l*=fAJil 7 lbfcLTIi, JiflfO. 5mm 
•~3i»mWfS U\ rfiJS 1 7 1 b-Zmi&Zb 

[0090] £tz. mi 2 dZTjkrfJ: 3 (C. /<*tt**t 
4Wra^nfiPR»tt*-C**9Wc5li±n-5 17 1a* 
JBV*5afn-5»tfC*4Sln-5 1 7 a«W3SgP 

{iffiHIBiSftl 7 1 j £K&*, 5g*o-5 1 7 a<7)M 
«£je*o-5 1 7 atftfMSJ: *) 
iW»tfi: Lt(077yyl 7 1 i B8^««U8*»t 1 
7 1 j Wi^mt LX<r)7vV~Jl 7 1 i 

J8^i4»]i&«i»-n 7 1 j (tfjv^i^Ea^^ruy 

2?") tJ:9s B^77vyi 7 1 i tt^ttflMgMftft 
1 7 1 j ?fL4«#o-7 1 7 a#0$S*rtEfc 

$itS. *^Tffl!l<OflE#n— 54 7aWl JE*n-5 
4 7 atfO^-T4^4 7 1 acO— ^SSBSetCft^G 1 3 
**BKLTa»tfefL« S*IE«J ; e-^MltcJ:'9lg»Ill 
K$il4«*G2 3*«**G 1 3 fcSI^L. ^*ig»^ 
-*M 1 <30SE«J^J; 0EE*a-7 4 7 a^'HIlKlB»J$ 

JE*n-74 7aK#E£ft!>5g*n-7l 7a# 
^»HIlK$ix4. ^»Ifi]iK^=t 0 . ^*n-5 1 7 a<^) 

[0091] 012 l:«tft£|n-5 1 7 
aCO^A^l 7 1 bli, MiSgPO^^y^'l 7 1 isfc^ 
tiWJiUKft 1 7 1 j wrtOBtcKft* i b tfWt L < . 
vTixtcJ: 0 , S«o-5 1 7 a#m«3*l6IB&9. 
1171 bco^^V^'l 7 1 i«V^±«]JIWg»tl 7 1 
j ItZXZWltLtfWkZtLZ. 

[0092] ±MZcr>m< IZX. M^V-y&tftfA'&T 
i>- yy~mtf5mm~~3 0mmb&<btl. «-)t. * 

^fc&S. 5mm~3 Omm<7))SV^--yr|fPN2:5|« 

o-74 7 a<0iAn-7l4 7 1 b<7)37>.®Ki: W< 

^y*S:$g£.rfc**£^-e&6#*\ ffffo-727 itc 

ffSSix. ^#a-5 1 7 a £E*o-5 4 7 a fc J; 
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fi$r5 0mmliLhi:t--g»ii:* i »^Lu. iftfc.k'J. 
WttT^je^H^S&ltUfc. Wt=«5?«k LXMfficD 

[ 0 0 9 3 ] 01 3 01 1 4 JE^«Offe£OM^^ 
-fa*. 01 3 (A) l^-ri a fc. W;Uf*SWW5H>« 
HWB»£fliTJ«Sl Lfc. BfiS*<«»K«0J¥ff«2 7 2 Sr . 
ffESBWi Lxm^&Zti>-*imT*>&. AM2 7 2 
Sr, gfD-7l 7a#«Bt, --y^N (01 3 

(A) (c(i^0^) <OR*tWfcEiIU #E1R2 7 2fc 

1 7 a coimmt Sr. J: 9 ¥St=flEE"*- 4 J: 3 1 . #E 
gKfft l/T<9#E«[2 7 2<D5Sttn-5 1 7a£S&-*- 
4 if 6^2 7 2 ai04 i 3'5S?i^s 014 ( A ) tC^"y" i -5 
fc. fl#^#E^#SrfSft4£<h#*?£U\ ffES&tt 

§ft4. 

[0094] tfzm 13(B) t,Z7Ft£ o fc. <yU«£U 

fc#E»tt«2 7 3*. »JEaBffcL"CfflV^*ifcfc^r 
ffflSMHK2 7 3«:, £*o-5 1 7 a<?>£ 
fflT-\ -»7»N (013 (B) (CWPfqSK*) (DBLttW 
J=E«U ffJIWtt^2 7 3fccfc')S»D-7l 7aSr 
J¥£E-f4. 7a<Dnm$£M£. «k 

0¥fflK«EEr* i 3 (c. ffESStfk LT<0««E»tt« 

2 7 3 cofemn- y 1 7 a t Affi 2 7 3 aco 

014 ( B ) fc^J: o (c, i!i#tf>J«E»tt 
Srl£(t4^h*WU\ ffES&Wtc J: 9 . »flSE»*» 

KE*$ft. ^-&-^rgiWi£§*i4. 3rfc. #E 

W.2 7 2^ffflEWtt«2 7 3^Sr5t*n-:7 1 7 aSr? 

-7 1 7 acoaUS^Sr^-Wtf *feftWJHS*&--ftffl<0 
«*o-7 1 7 a^^ 

[0095] ±iatc J: o . mmvnisittw&mz j on 

tt2E#**Sr< ^*o-5gPWcO?ll*)^0^>ix. /hftT 
- -/ rig** 5mm~30mmt£<, ^X^yl^f-T^ 

tt«0fl»flEt=J: 9 . )g*a-?»»a*ffi»n-?fc:i%-fc: 

[0 0 963 ifcEll StC^i'JtC, n-5 1 7 
aO^iPLl tEfD-74 7a(?)W«|PL2i: 
Sr. 1* ~5° g®0«*«U*5 1 C ) £J2lTtt»3 
tfTEKU i^ia^Srl»±-r4J:dt-r4C:i:*^ 
U\ ±ieffEgB«t 2 7 1, 



#E«2 7 2 4fctt#fl3WHK2 7 3**Me*n-9 1 
7afc<A3»4Mj**PL3«\ £*n-5 1 7 acr>4"l> 
iPLlt^tTElU Sfn-7l 7aSr#E 

V\ ffE«»^IS»^t*PL3fc£*a--? 1 7 a 05 

4"t*p l i bt)vmt*me 2 ( • ) wu i • ~5 • a 

4 1 , $ C«ftSE» t B&ih^i i ir. L 

[0097] #E&ttSr1giMIffl^4*§-£Sr0l 6£5* 
-frt*. ^6WM^fgI17E«, ±ffll <ffi»ttP± 

i^<^Sr#r*Wl*J<OF , J««Wtt*Tft 4»*»tt 
Q-5 1 7 1 afcfflOfc®»o-?«*rc»*jeirn- 
5 1 7 a#E«$*l. 4fcTWtc«WttSr*"r*ffi»o 
-54 7 a*qEH&ft."r«lS*:flTfc9, *«c?-5 1 

tiW^Stii^b-? 1 7 1 gjMRJt4.it 
4. Tfi«0E*D-54 7 att s Hitf^fi'l/ 

xWSrffl^Jt^^^4 71at. f£&&4 7 1 aO 
*H»c«iar>' f n yttSrfflvv^ zfAWKtf2 0 H s 
~7 0Hs (JIS, A=fZ,®g) , »^L<(i;3 0H 
sMOHs^^n-7147 lbSr»j*LfcWtt* 
*-T4 V7 ho-5t LT«B!tSn4. E*n-54 7 
a**Jg3»o-9 1 7atEf (ffE) -«y7W 
N7i^fig§it4. L^L^r*^. fflraUfcidtc. y^ 
tt*1T^4WW<0W«9Wtn-5 1 7 1 aSrfflV^43e# 
0-7 1 7 ali. Eto-54 7 ai=ifE$tlTM^, 

5»trrfc4j£«n-5 1 7 aSrtfE-T4ffEg|5«i: L 

Jfffn-727 1a, 27 1b, 27 1c*fflKSt 
0-7 1 7 aWilWt', 1 7 a«-773N 

0**Srii4^ia (US) PL4 (-«y7"«N*a 
0. ^*n— 7 1 7 a^cf'C^E^o— y4 7 acr>cp'b 

tzmzmm w&h) pl4) izmlx, 

xmmnzSISLU -TJSrffEn-^ 2 7 1 aKJ: 0 . 
* ^fl!j*-SrffEn-7 2 7 lb. $4>fcH4ffJEo-?2 
7 1 bSrffEo-7 2 7 lcti OffEL. 5£«o-5 
17aSr5R^r*»fe--yr»N«fc:#E^-4. ^*n-5 
1 7 aco^ft^Sr J: Kl^mzmiE'f&J: o fc. WESB 
Wk LTcO*¥Eo-7 2 7 1 acOtf^SB-^ffED-^ 2 
7 1 btfXMWWfc:. 0« (*»*) <0«iffi»«*»»t4 
ffESPWCtO. »*5©»*<l»±S*i 

%-^- y7-gP*^fi!t$it4. i^)|R, lffin-7 
27 1 aSr^«fn-7 17at?'J-->/t4ft»<0 
^•J--yj?'ffl<7)n-5. ffffn-72 7 1 bSr«*n 
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-5 1 7 atOfflK^^ft;— itt Z>fz>sb it'O- 
y . Jfffn-7 2 7 1c £5&»u-5 1 7 a'v* -i )V* 

m&thtzth<n*4 ivmmu-ymt txm^hzth 

^mZ'JbZ. T»Ifn-54 7 a^SfrSMt^av^ 

±.momwmtiiv-7 1 7 1 a 

*^Tffll^,E*D-7 4 7 a^^C0&«t*l*±-r-St 
[0098] ±IB^«<7)S«n-7a5»T'$)^^*a 

^&mmcop]ffittw&ikx-b&Bwmftv-7 1 7 1 a 
fc. mmmw&v-y 1 7 1 aco^w (nmm) 
mil ibtt,z£&mffiftitzti&. 
[oo9 9]i«5ittD-7i7iaii, (mm) 

t (mm) bLXl&O. 1 5mm-0. 8mmgjgc7)#!l 
x. \fx -f >- 1^- x-^ >J y WiM^ £ ffl v tfy n' *tt 5: 3Tf £ £ 

^^^•5»^'*ttco#Jag|5«£^ffl^ £ £: fc J: o X . 
3K»ttn-5 1 7 1 a 1 7 EtolfflSft-S, 

nftwtmx'b&wm'&v-y nia 

l&k LXit 1 4 k P/mm^XLfc-fSC: Lv> 

i t #ns& w«t s § tot . 
[oioo] ifc. ffi»ut»K»ttn-5 nia«o 

Wfft ( mm ) |:« Lt. II»tto-5 1 7 1 a ^1- 

(mm) fc-TSkS. 
R/70>t>R/300 

i-rs-i:^, mmw&v-? 1 7 1 a*'g«gll7 
Eizmm^ti^m^zts^xis-tLK. o . s: 

^W5r< - 7raN<7)I5: 5 mm~3 0 mm 

<^hz\ti3^mtt£h. t^R/7om fS«5¥i± 

D-7 1 7 1 aOJP$jW«-rt\ £*§sl«l 7EC1 
<%t>%\,\ tSR/3 0 0flt 1 7 

i a«i?!Wt?t, femmwi 7EizmmztL&® 

•[0101] mWLW&v-y 1 7 1 atfO^UBO (WHO) 
tZfflfbtlbztJxmi 7 1 bi: LXI,t. mmo. 5mm 
-3mmi«iWiU\ rfAJfl 7 1 bWt&^i: 

[0 1 0 2] 4fc, K*tt*#rS»ra<0PJfif*3»tt* 
•C*-5fWR»ttn-5 1 7 1 a£fflvvfcSg*n-5Sm 
T-S>-?»S*a-7 1 7 aOWSggWCftSiattS U 
cDM%$mt L.Xcr)7yyiSil l i j£<^i8&fli#gtf 
17UI1 j£«o-7 1 7 a<D|355g£j&»o-7 1 7 

75^'l 7 1 i EWifflflMffiH- 1 7 1 j "CS&tn- 
y 1 7 a£«£rf &„ MSO«iga5«h LX^yyy'J 

1 7 1 i mwmmw&f 1 7 1 j (#^fcPF0s*y<. 

T'J y^) fcJ: 0 , Wtu-y 1 7 a#|ing«nffifc 2ti 



i. j^&zfrt&m&Kofflm&n-j 1 7 1 as-ffl 

Hfcj&tfn— 5 Halt fgKj[UlE$ixSE*n-7 4 
7aO[I|»ct5!»LTIIM6S*tS. t^«jlU«Ktc J: 0 . £ 
fo-51 7a<O0||K#%— ffc£*u 5&*tf 

[0103] ±ie(c<fc 0 , »Sl<0R««Wtt«tfc:J: Oil 

-77l* ! 5mm-3 0mmi:Ji;<. ^X^l^-T^ 

^—^yyr-yy^mcomm^m^ti^t^z^ 

[0 104] 

1)Wt>ti, /|^t-7 7l*>'E<. *x*/^-T"7=r 

[0105] Ma»«2fc:j:naf, »si<opqfflf«»e«c* 
fflv^#n- ymtcozfe uc&mmm t%&. 

[0106] ff#E 3 (ciWl P3fif«3Mtfl«0»flSS 
[0107] ff^4 C J:*Uf . Rfflf^WttWc^S^ 

[0108] |»*JS5 1 J:iUf . »»S-C^)ffi*^fi^S 
WKK^Hfc UTMf§i<7)J:3^2a^oTV^ 

[0109] i«$£6 tciflff . ^*tf 4>c05^*^^r 

[oiio] m$or7\ziiM£. s*n-5em<onnK 

[0111] l9*«9K:«t<Uf. ^l*]cOR««®1±*tc 

[0112] m*si ojctiur. R««5i««c<o»tt 
[0113] 1 1 tzitua^ vm#mim<7m& 

t*^Tfgt . 

[0114] If^JSl 2fcJ:ix(£. /**K-C'c0^#^m^ 
[0115] m#3Hl 3KJ:ntf. S*tt60ffi**«^ 

[0116] nxmi 4iz*tu£ , ^*o-7SP««ii] 
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' NOTICES 



Japan Patent Office is not responsible for any ' 
damages caused by the use of this translation. ^ — — 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the fixing equipment which can shorten warming-up 
time especially by energy saving about the fixing equipment used for image formation equipments, such as a copying machine, a 
printer, and FAX. 
[0002] 

[Description of the Prior Art] Conventionally, the heat roller fixing method using the fixing roller member (fixing roller) which 
has a heating means inside as that by which technical completeness was highly stabilized as fixing equipment used for image 
formation equipments, such as a copying machine, a printer, and FAX, is broadly adopted from the low-speed machine with a 
monochrome machine to the fill! color machine even to the high-speed machine. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the fixing equipment of the conventional heat roller fixing method, 
there is a problem that energy efficiency being bad, and it being disadvantageous in respect of energy saving, and warming fixing 
equipment at the time of a print will take time since it is necessary to heat the big fixing roller member (fixing roller) of heat 
capacity in case imprint material and a toner are heated, and print time (warming-up time) will become long. 
[0004] The problem that a fixing roller will break by plastic deformation if thinning is carried out although the thinning of a 
fixing roller and minor diameter-ization are required in order to solve this and to consider as the short fixing roller of warming-up 
time by energy saving, or nip width of face (width of face of the nip section) will be lacking, and being established will become 
poor if it minor-diameter-izes arises. 

[0005] the trouble of the above [ this invention ] - solving - plastic deformation ~ there is nothing ~ a fixing roller - the 
thinning of a member is attained, and nip width of face is wide in a minor diameter, and it aims at offering the short fixing 
equipment of warming-up time by energy saving 
[0006] 

[Means for Solving the Problem] In the fixing equipment which forms the sticking-by-pressure roller which the above-mentioned 
purpose counters with the fixing roller member which has a heating means, and the aforementioned fixing roller member, and has 
elasticity, and is established in the toner image on imprint material while making the aforementioned fixing roller member into 
the cylinder-like elastic body of thin meat - the press force of the aforementioned sticking-by-pressure roller - the 
aforementioned fixing roller - it is attained by the fixing equipment (1 st invention) characterized by winning popularity in the 
elastic force of the aforementioned cylinder-like elastic body of a member 

[0007] Moreover, while the above-mentioned purpose makes each fixing roller member the cylinder-like elastic body of thin 
meat in the fixing equipment which prepares the fixing roller member of the couple which has a heating means, respectively, and 
is established in the toner image on imprint material the fixing roller of each above - each fixing roller which counters in the 
mutual elastic force of the aforementioned cylinder-like elastic body of a member - it is attained by the fixing equipment (2nd 
invention) characterized by receiving the mutual press force of a member 

[0008] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment, while making the aforementioned fixing roller member into the 
cylinder-like elastic body of thin meat - the aforementioned fixing roller - bearing material is prepared in the both sides of a 
member, and it is attained by the fixing equipment (3rd invention) characterized by holding the aforementioned fixing roller 
member 

[0009] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment. It holds by the bearing material which has a bigger bore than the outer 
diameter of a member, while making the aforementioned fixing roller member into the cylinder-like elastic body of thin meat — 
the aforementioned fixing roller - the ends of a member - the aforementioned fixing roller ~ the aforementioned fixing roller - 
it is attained by the fixing equipment (4th invention) characterized by setting the outer diameter of a member to 
Dl/D2=0.80-0.98 when setting the bore of Dl (mm) and the aforementioned bearing material to D2 (mm) 
[0010] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
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member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment. It holds by the bearing material which has a bigger bore than the outer 
diameter of a member, while making the aforementioned fixing roller member into the cylinder-like elastic body of thin meat - 
the aforementioned fixing roller - the ends of a member -- the aforementioned fixing roller -- the aforementioned fixing roller - 
the aforementioned fixing roller at the time of sticking by pressure according the outer diameter of a member to Dl (mm) and the 
aforementioned sticking-by-pressure roller - it is attained by the fixing equipment (5th invention) characterized by being referred 
to as deltaDl/Dl =0.70-0.98 when setting deformation of a member to deltaDl (mm) 

[001 1] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment. It holds by the bearing material which has a bigger bore than the outer 
diameter of a member, while making the aforementioned fixing roller member into the cylinder-like elastic body of thin meat - 
the aforementioned fixing roller - the ends of a member - the aforementioned fixing roller - the aforementioned fixing roller - 
the aforementioned fixing roller at the time of sticking by pressure according the bore of Dl (mm) and the aforementioned 
bearing material to D2 (mm) and the aforementioned sticking-by-pressure roller in the outer diameter of a member, when setting 
width of face of a member to ((Dl -deltaDl )mm) It is attained by the fixing equipment (6th invention) characterized by being 
referred to as (Dl-deltaDl) / D2=0.55-0.95. 

[0012] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment the aforementioned fixing roller member - as the cylinder-like elastic 
body of thin meat - the aforementioned fixing roller - the ends of a member - the aforementioned fixing roller, while holding by 
the bearing material which has a bigger bore than the outer diameter of a member the press member which forms the nip section 
with the aforementioned fixing roller member and the aforementioned sticking-by-pressure roller, and presses the aforementioned 
fixing roller member : - the aforementioned fixing roller - a member - it is attained by the fixing equipment (7th Invention) 
characterized by arranging in the opposite side of the surface aforementioned nip section 

[0013] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment, the aforementioned fixing roller member - as the cylinder-like elastic 
body of thin meat - the aforementioned fixing roller ~ the ends of a member - the aforementioned fixing roller, while holding by 
the bearing material which has a bigger bore than the outer diameter of a member the aforementioned fixing roller member and 
the aforementioned sticking-by-pressure roller - the nip section ~ forming - the aforementioned fixing roller - it is attained by 
the fixing equipment (invention of the octavus) characterized by making the medial axis of a member, and the medial axis of the 
aforementioned sticking-by-pressure roller incline, and arranging 

[0014] Moreover, form the sticking-by-pressure roller which the above-mentioned purpose counters with the fixing roller 
member which has a heating means, and the aforementioned fixing roller member, and has elasticity, and the toner image on 
imprint material is set to the established fixing equipment, the aforementioned fixing roller member — as the cylinder-like elastic 
body of thin meat - the aforementioned fixing roller - the ends of a member - the aforementioned fixing roller, while holding by 
the bearing material which has a bigger bore than the outer diameter of a member the aforementioned fixing roller member and 
the aforementioned sticking-by-pressure roller -- the nip section - forming - the aforementioned fixing roller - it is attained by 
the fixing equipment (9th invention) characterized by arranging in an axial symmetry the press member which presses the 
aforementioned fixing roller member to the center line passing through the center of the aforementioned nip section of a member 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained. In addition, the publication of 
this column limits neither the technical range of a claim, nor a terminological meaning. Moreover, the decision-explanation in the 
gestalt of the following operations of this invention does not show the best mode, and does not limit a terminological meaning or 
the terminological technical range of this invention. 

[0016] The image formation process and each mechanism of 1 operation gestalt of the image formation equipment using the 
fixing equipment and fixing equipment in connection with this invention are explained using drawing 1 or drawing 9 . Drawing 1 
is the cross-section block diagram of the color picture formation equipment in which 1 operation gestalt of the image formation 
equipment using the fixing equipment in connection with this invention is shown, drawing 2 It is drawing showing the lamination 
and the function of a member, the sectional side elevation of the image formation object of drawing 1 — it is — drawing 3 - a 
fixing roller — drawing 4 It is explanatory drawing showing the 1st example of the maintenance method of a member, the 
composition of the 1 st example of fixing equipment, and a fixing roller ~ drawing 5 It is explanatory drawing showing the 2nd 
example of the maintenance method of a member, the composition of the 2nd example of fixing equipment, and a fixing roller - 
drawing 6 It is the outline side elevation showing the 3rd example of the maintenance method of a member, the 3rd example of 
fixing equipment, and a fixing roller — drawing 7 the 4th example of fixing equipment, and a fixing roller — it is the outline side 
elevation snowing the 4th example of the maintenance method of a member, and drawing 8 is the outline cross section of drawing 
6 and the fixing equipment based on the maintenance method of drawing 7 , and drawing 9 is explanatory drawing of the size 
relation between the fixing roller member of drawing 6 and the fixing equipment of drawing 7 , and bearing material 
[00 1 7] According to drawing 1 or drawing 2 , the photo conductor drum 1 0 which is an image formation obj ect forms the 
conductive layer of a translucency, and the photo-conductor layer of an organic photosensitive layer (OPC) in the periphery of the 
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translucency base of the shape of a cylinder formed of translucency members, such as glass and translucency acrylic resin. The 
photo conductor drum 10 rotates the photo conductor drum 10 to the clockwise rotation shown by the arrow of drawing 1 where 
the conductive layer of a translucency is grounded with the power from the driving source which is not illustrated. 
[001 8] The photo conductor drum 1 0 is pinched by front flange 1 Oa and back flange 1 Ob, bearing support is carried out, it is 
attached outside two or more guide-idler 1 OR by which back flange 1 Ob is attached in the epimeron 502 of the main part of 
equipment, and the photo conductor drum 10 is held by guide pin 10P1 prepared in the covering 503 with which front flange 10a 
is attached in the propleuron 501 of the main part of equipment. Gearing 10G prepared in the periphery of back flange 10b are 
geared with the gearing G 1 for a drive, and the photo conductor drum 1 0 rotates to the clockwise rotation shown by the arrow of 
drawing 1 where a transparent conductive layer is grounded with the power. 

[00 1 9] What is necessary is just to have the exposure quantity of light of the wavelength which can give proper contrast to the 
optical damping property (optical carrier generation) of a photo-conductor layer in this invention in the photo-conductor layer of 
the photo conductor drum 1 0 which is the image formation point of the exposure beam for picture exposure. Therefore, the light 
transmittance of the translucency base of the photo conductor drum 1 0 in this operation gestalt does not need to be 100%, may be 
the property that a certain amount of light is absorbed at the time of transparency of an exposure beam, and, in short, just gives 
suitable contrast, although what carried out the polymerization, using acrylic resin, especially a methacrylic-acid methyl-ester 
monomer as a material of a translucency base is excellent in a translucency, intensity, precision, front-face nature, etc. and is used 
preferably - in addition, general optics - various translucency resins, such as an acrylic used for a member etc., a fluorine, 
polyester, a polycarbonate, and a polyethylene terephthalate, are usable Moreover, as long as it has the translucency to exposure 
light, you may be coloring. As a conductive layer of a translucency, an indium stannic-acid ghost (ITO), a tin oxide, a lead oxide, 
indium oxide, copper iodide, and the metal thin film that maintained the translucency which consists of Au, Ag, nickel, 
aluminum, etc. are used, and a vacuum deposition method, an activity reaction vacuum deposition, the various sputtering 
methods, various CVD, a dip painting.method of construction, the spray applying method, etc. are used as a forming-membranes 
method. Moreover, various organic photosensitive layers (OPC) are used as a photo-conductor layer. 

[0020] Let the organic photosensitive layer as a photosensitive layer of a photo-conductor layer be the photosensitive layer of the 
bilayer composition by which fiinctional separation was carried out at the charge transporting bed (CTL) which makes a principal 
component the charge generating layer (CGL) which makes the charge generating matter (CGM) a principal component, and the 
charge transportation matter (coal tar mixture). Since the organic photosensitive layer of bilayer composition has thick CTL, the 
endurance as an organic photosensitive layer is highly suitable for this invention. In addition, an organic photosensitive layer may 
be considered as the monolayer composition which contains the charge generating matter (CGM) and the charge transportation 
matter (coal tar mixture) in one layer, and a binder resin usually contains it in the photosensitive layer of this monolayer 
composition or the aforementioned bilayer composition. 

[0021] The scorotron electrification machine 1 1 as an electrification means explained below, the exposure optical system 12 as a 
picture write-in means, and the development counter 13 as a development means Respectively, it is used for yellow (Y), a 
Magenta (M), cyanogen (C), and the image formation process of each black (K) color, and is arranged in order of Y, M, C, and K 
in this operation gestalt to the hand of cut of the photo conductor drum 1 0 shown by the arrow of drawing 1 . 
[0022] The scorotron electrification machine 1 1 as an electrification means stands face to face against the photo conductor drum 
10, and is approached and attached in the direction (it sets to drawing 1 and is a space perpendicular direction) which intersects 
perpendicularly to the move direction of the photo conductor drum 1 0 which is an image formation object. The control grid held 
to the organic photosensitive layer which the photo conductor drum 10 mentioned above at predetermined potential (with no 
sign), Using for example, a serrate electrode as corona discharge electrode 1 la, by the toner and the corona discharge of like-pole 
nature, the electrization (it sets in this operation gestalt and is minus electrification) is performed, and uniform potential is given 
to the photo conductor drum 10. As corona discharge electrode 1 la, it is also possible to, use a wire electrode and a needlelike 
electrode in addition to this. 

[0023] The exposure optical system 1 2 for every color is constituted as a unit for exposure by which the selfoc lens 
(un-illustrating) as a double [ element / exposure / (un-illustrating) / which arranged two or more Light Emitting Diodes (light 
emitting diode) as a light emitting device of image exposure light in in the shape of an array to the shaft of the photo conductor 
drum 1 0 and parallel / linear ] image formation element was attached in the electrode holder, respectively. The exposure optical 
system 12 for every color is attached in the attachment component 20 of the shape of a pillar fixed considering guide pin 10P2 
prepared in the epimeron 502 of the main part of equipment, and guide pin 10P1 which were prepared in the covering 503 
attached in a propleuron 501 as guidance, and it holds in the interior of the base of the photo conductor drum 1 0. In addition to 
this as an exposure element, the linear thing which arranged two or more light emitting devices, such as floor line (fluorescent 
substance luminescence), EL (electroluminescence), and PL (plasma electric discharge), in in the shape of an array is used. 
[0024] The exposure optical system 1 2 as a picture write-in means for every color is in the state which established the exposure 
position on the photo conductor drum 1 0 in the hand-of-cut upstream of a photo conductor drum to the development counter 1 3 
between the scorotron electrification machine 1 1 and the development counter 13, and is arranged inside the photo conductor 
drum 10. 

[0025] After the exposure optical system 12 performs an image processing based on the image data of each color which was sent 
from the computer (un-illustrating) of another object, and was memorized by memory, it performs image exposure (picture 
writing) to the photo conductor drum 10 charged uniformly, and forms a latent image on the photo conductor drum 10. Although 
the thing of the range of 680nm - 900nm with the usually high translucency of the toner of Y, M, and C is good, since the 
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luminescence wavelength of the light emitting device used with this operation gestalt performs image exposure from a rear face, 
wavelength shorter than this which does not fully have a translucency in a color toner is sufficient as it. 
[0026] The development counter 1 3 as a development means for every color held the developer of two components (one 
component is sufficient) of yellow (Y), a Magenta (M), cyanogen (C), or black (K) in the interior, and is equipped with the 
development sleeve 131 which is the developer support formed by the nonmagnetic stainless steel or the nonmagnetic aluminum 
material of the shape of a cylinder with a thickness [ of 0.5mm - 1mm ], and an outer diameter of 15mm - 25mm, respectively 
[0027] The development sleeve 1 3 1 dashes in a development field, by the koro (un-illustrating) The gap of the photo conductor 
drum 10 and a predetermined value, For example, open 100 micrometers - 1000 micrometers, and it is maintained at 
non-contact, and is rotating to the hand of cut and the forward direction of the photo conductor drum 1 0. By impressing the 
voltage which superimposes alternating voltage AC on the direct current voltage or direct current voltage of a toner and like-pole 
nature (it sets in this operation gestalt and is minus polarity) as development bias to the development sleeve 131, non-contact 
reversal development is performed to the exposure section of the photo conductor drum 10. The development interval precision 
at this time (interval of the bit of the magnetic brush on the development sleeve 1 3 1 and the photo conductor drum 1 0) has 
desirable about 20 micrometers or less, in order to prevent picture nonuniformity. 

[0028] A development counter 13 carries out reversal development of electrification with the scorotron electrification machine 
1 1 , and the electrostatic latent image on the photo conductor drum 1 0 formed of the image exposure by the exposure optical 
system 12 in the non-contact state as mentioned above with the toner (in this operation gestalt, a photo conductor drum is 
negative electrification, and a toner is negative polarity) of the electrification polarity of the photo conductor drum 10, and 
like-pole nature. 

[0029] It rotates to the clockwise rotation which gearing 10G prepared in back flange 10b of the photo conductor drum 10 
through the gearing Gl for a drive by starting of the photo conductor drive motor which is not illustrated by the start of image 
formation rotate, and shows the photo conductor drum 10 by the arrow of drawing 1 , and grant of potential is simultaneously 
started by the photo conductor drum 10 by the electrization of the scorotron electrification macliiiic 1 1 of Y. After potential is 
given to the photo conductor drum 10, in the exposure optical system 12 of Y, exposure by the 1st chrominance signal, i.e., the 
electrical signal corresponding to the image data of Y, is started, and the electrostatic latent image corresponding to the picture of 
the yellow (Y) of a manuscript picture is formed in the photosensitive layer of the front face of the rotation scan of a drum. 
Reversal development of this latent image is carried out in the non-contact state by the development counter 13 of Y, and the 
toner image of yellow (Y) is formed on the photo conductor drum 1 0. 

[0030] The photo conductor drum 10 subsequently, on the toner image of the aforementioned yellow (Y) Potential is given by the 
electrization of the scorotron electrification machine 1 1 of M, and exposure by the 2nd chrominance signal of the exposure 
optical system 1 2 of M, i.e., the electrical signal corresponding to the image data of a Magenta (M), is performed. The toner 
image of a Magenta (M) is piled up and formed on the toner image of the aforementioned yellow (Y) of the non-contact reversal 
development by the development counter 13 of M. 

[0031 ] According to the same process, the toner image of the cyanogen (C) corresponding to the 3rd chrominance signal further 
with the scorotron electrification machine 1 1 , the exposure optical system 12, and the development counter 1 3 of C Moreover, by 
the scorotron electrification machine 1 1, the exposure optical system 12, and the development counter 13 of K, the toner image of 
the black (K) corresponding to the 4th chrominance signal makes it pile each other up one by one, and is formed, and the toner 
image of a color is formed on the peripheral surface within one revolution of the photo conductor drum 10. 
[0032] Thus, with the gestalt of this operation, exposure to the organic photosensitive layer of the photo conductor drum 10 by 
the exposure optical system 12 of Y, M, C, and K is performed through a translucency base from the interior of the photo 
conductor drum 10. Therefore, although each exposure of the picture corresponding to the 2nd, the 3rd, and 4th chrominance 
signals becomes possible [ forming an electrostatic latent image ] and is desirable, without being shaded with the toner image 
formed previously, you may expose from the outside of the photo conductor drum 1 0. 

[0033] On the other hand, from the feed cassette 15 as an imprint material receipt means, the recording paper P as imprint 
material is sent out with a send roller (with no sign), and it is fed with it with a feed roller (with no sign), and it is conveyed to the 
timing roller 16. 

[0034] The synchronization with the color toner image supported on the photo conductor drum 10 is taken by the drive of the 
timing roller 16, conveyance belt 14a is adsorbed by electrification of the paper electrification machine 1 50 as a paper 
electrification means, and an imprint region is fed with the recording paper P. By imprint machine 14c as an imprint means by 
which polar (it sets in this operation gestalt and is plus polarity) voltage opposite to a toner in an imprint region is impressed, the 
color toner image on the peripheral surface of the photo conductor drum 10 bundles up the recording paper P in which adhesion 
conveyance was carried out by conveyance belt 1 4a, and it is imprinted by the recording paper P. 
[0035] Electricity is discharged with 14vessels of paper separation AC electric discharge machines as an imprint material 
separation means, it dissociates from conveyance belt 14a, and the recording paper P with which the color toner image was 
imprinted is conveyed to fixing equipment 1 7. 

[0036] the fixing roller of the top (the color toner image side on the recording paper P) for a color toner image being established 
so that the fixing equipment 17 of the 1st example may be explained in full detail in the latter part ~ it is constituted by the fixing 
roller 1 7a of the shape of sheet metal which is a member, and the sticking-by-pressure roller 47 a which have lower elasticity, 
and the halogen heater 1 71 g which is a heating means have an exoergic filament as a source of generation of heat is prepared in 
the interior of fixing roller 1 7 a Fixing equipment 1 7A mentioned later, fixing equipment 1 7B, fixing equipment 1 7C, fixing 
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equipment 1 7D, and fixing equipment 1 7E are also applied to the image formation equipment of this example. 

[0037] The recording paper P is pinched in the nip section N formed between fixing roller 17a and sticking-by-pressure roller 

47a which has elasticity, and by applying heat and a pressure, it is fixed to the color toner image on the recording paper P, the 

recording paper P is sent with the delivery roller 1 8, and it is discharged to the tray of the equipment upper part. 

[0038] The toner which remained on the peripheral surface of the photo conductor drum 10 after an imprint is cleaned by 

cleaning-blade 19a prepared in the cleaning equipment 19 as an image formation object cleaning means. With the scorotron 

electrification vessel 1 1, the photo conductor drum 10 removed in the remains toner receives uniform electrification, and goes 

into the following image formation cycle. 

[0039] according to drawing 3 -- a sheet metal-like fixing roller -- let fixing roller 1 7a which is a member be the lamination by 
rubber layer 1 7 1 b on the outside (periphery side) of sheet metal elastic roller 171a which is the cylinder-like elastic body of thin 
meat which has spring nature, and this sheet metal elastic roller 171a 

[0040] Sheet metal elastic roller 1 71 a is formed of the metal member which has the spring nature which used 0.1 5mm - about 
0.8mm stainless steel, phosphor bronze, etc. as thickness (thick) t (mm). By using the metal member of the spring nature which 
has an endurance limit usable as spring material the fixing equipment (fixing equipment 17 and fixing equipment 17A -) of each 
example which sheet metal elastic roller 171a mentions later Generating of fatigue breaking by the elastic deformation of sheet 
metal elastic roller 171a which is a cylinder-like elastic body in the case where it is applied to fixing equipment 1 7B, fixing 
equipment 17C, fixing equipment 17D, and fixing equipment 17E can be prevented, preventing generating of fatigue breaking by 
elastic deformation - a metal ~ it was checked experimentally that it is desirable to carry out to two or more [ 1 4 kP(s)/mm ] as 
the fatigue limit of a member 

[004 1 ] Moreover, when setting the outer diameter of sheet metal elastic roller 1 7 1 a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), the fixing equipment (fixing equipment 1 7 and fixing equipment 1 7A — ) of each 
example which sheet metal elastic roller 171a mentions [ being referred to as R/70>t>R/300 ] later When applied to fixing 
equipment 17B, fixing equipment 17C, fixing equipment 17D, and fixing equipment 17E, it is desirable, and this becomes 
possible for there to be no deformation and breakage of sheet metal elastic roller 1 71 a, and to make large width of face (nip width 
of face) of the nip section N with 5mm - 30mm. In t>=R/70, when applied to the fixing equipment [ that the thickness of sheet 
metal elastic roller 171a is thick ] (fixing equipment 17, fixing equipment 17 A, fixing equipment 17B, fixing equipment 17C, 
fixing equipment 1 7D, fixing equipment 1 7E) of each example passed over which and mentioned later, it does not deform in the 
shape of an ellipse, and the width of face of the nip section N does not become large. In t<=R/300, when applied to the fixing 
equipment [ that the thickness of sheet metal elastic roller 171a is thin ] (fixing equipment 17, fixing equipment 17 A, fixing 
equipment 1 7B, fixing equipment 1 7C, fixing equipment 1 7D, fixing equipment 1 7E) of each example passed over which and 
mentioned later, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 

[0042] As rubber layer 171b prepared in the outside (periphery side) of sheet metal elastic roller 171a, 0.5mm - about 3mm of 
thickness is desirable. Generating of the fixing mark decreases by preparing rubber layer 171b. 

[0043] Fixing roller 17a which is a member is arranged, the fixing roller using sheet metal elastic roller 171a whose fixing 
equipment 17 of the 1st example is a cylinder-like elastic body of thin meat which has the spring nature to which the color toner 
image was mentioned above for being established to the up side (color toner image side on the recording paper P) according to 
drawing 4 ~ Moreover, sticking-by-pressure roller 47a which has elasticity is arranged and constituted by the bottom, and 
halogen heater 1 7 1 g which is a heating means to have an exoergic filament as a source of generation of heat is prepared in the 
interior of fixing roller 1 7a. Sticking-by-pressure roller 47a is stuck to fixing roller 1 7a by pressure, and the nip section N is 
formed. Fixing roller 1 7a is held by support roller 1 71 h which fixing roller 1 7a using sheet metal elastic roller 1 71 a of thin meat 
which has spring nature follows to rotation of sticking-by-pressure roller 47a driven with a non-illustrated drive motor, rotates it 
(receiving the drive of sticking-by-pressure roller 47a), and is followed and rotated to fixing roller 17a. By support roller 171h, 
the maintenance by which fixing roller 1 7a using sheet metal elastic roller 1 71 a of thin meat was stabilized is attained. Moreover, 
rotation of fixing roller 1 7a is equalized by follower rotation, and the fixing mark is prevented. 

[0044] the rubber degree of hardness to which lower sticking-by-pressure roller 47a used for example, silicon material for the 
outside of cylindrical rodding 471 a which used for example, stainless steel material, and this rodding 471 a - 20Hs(es)- it is 
constituted as a soft roller which has the elasticity which formed rubber roller layer 471b of 30Hs-40Hs preferably 70 Hs (JIS, A 
rubber degree of hardness) While using the rubber roller of adiathermancy high elasticity for lower sticking-by-pressure roller 
47a and preventing diffusion of the heat from sheet metal elastic roller 1 71 a to upper lower sticking-by-pressure roller 47a, the 
width of face of the 5mm - 30mm large nip section N is also secured. 

[0045] As mentioned above, while setting a fixing roller member to sheet metal elastic roller 1 71 a of thin meat which has spring 
nature, the press force of sticking-by-pressure roller 47a is received in the elastic force of sheet metal elastic roller 171a of fixing 
roller 1 7a. Sheet metal elastic roller 171a spreads in the shape of an ellipse without plastic deformation by this, soft rubber roller 
layer 471b of sticking-by-pressure roller 47a is pressed in respect of sheet metal elastic roller 171a near a plane, and the convex 
broad nip section N is formed in the bottom. Good fixing of a toner image is performed by the broad nip section N. 
[0046] Like the above, it is alike, and a fixing roller member can take large nip width of face also in a minor diameter, therefore 
the short fixing equipment of warming-up time becomes possible by energy saving. Although the curvature of the nip section N 
needs to take balance with the rubber degree of hardness of rubber roller layer 471 b of sticking-by-pressure roller 47a so that a 
flat surface may be approached in order to secure the large nip section N, it is desirable to set to 50mm or more the radius of 
curvature of the nip section N formed in the sticking-by-pressure roller 47a side of fixing roller 17a and sticking-by-pressure 
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roller 47a. Thereby, generating of poor fixing in pasteboard, a fixing wrinkling, especially the fixing wrinkling in that by which it 
is doubled like an envelope as imprint material decreases. Moreover, the radius of curvature of the outlet section of the nip 
section N becomes small by this deformation, and separability with imprint material becomes good. 

[0047] the above - the cylinder-like elastic body of thin meat - plastic deformation there is nothing - a fixing roller the 
thinning of a member is attained, nip width of face is wide in a minor diameter, and the short fixing equipment of warming-up 
time becomes possible by energy saving 

[0048] moreover, the fixing roller using sheet-metal elastic roller 171a which is the cylinder-like elastic body of the thin meat 
with which fixing equipment 1 7 A of the 2nd example has spring nature as shown in drawing 5 ~ it considers as the composition 
which has arranged fixing roller 17a which is a member up and down, and halogen heater 1 7 1 g which is a heating means have an 
exoergic filament as a source of generation of heat is prepared in the interior of each fixing roller 1 7a Up-and-down fixing roller 
1 7a is held by support roller 1 71 h of four corners, fixing roller 1 7a using sheet metal elastic roller 1 71 a of thin meat which has 
spring nature with a non-illustrated drive roller rotates, and support roller 171h which follows to each fixing roller 17a, and holds 
fixing roller 1 7a rotates. 

[0049] a sheet metal-like fixing roller - let similarly fixing roller 1 7a which is a member be the lamination by rubber layer 171b 
with having mentioned above in drawing 3 on the outside (periphery side) of sheet metal elastic roller 171a which is the 
cylinder-like elastic body of thin meat which has spring nature, and this sheet metal elastic roller 171a 
[0050] Sheet metal elastic roller 171a is formed of the metal member which has the spring nature which used 0.15mm - about 
0.8mm stainless steel, phosphor bronze, etc. as thickness (thick) t (mm). By using the metal member of the spring nature which 
has an endurance limit usable as spring material, generating of fatigue breaking by the elastic deformation of sheet metal elastic 
roller 171a which is a cylinder-like elastic body in the case where sheet metal elastic roller 171a is applied to fixing equipment 
1 7A can be prevented, preventing generating of fatigue breaking by elastic deformation - a metal - it was checked 
experimentally that it is desirable to carry out to two or more [ 14 kP(s)/mm ] as the fatigue limit of a member 
[005 1] Moreover, when setting the outer diameter of sheet metal elastic roller i 71 ate R (mm) to thickness [ of sheet meta! 
elastic roller 171a mentioned above ] t (mm), It is desirable to be referred to as R/70>t>R/300 when sheet metal elastic roller 
171a is applied to fixing equipment 17 A, and this becomes possible for there to be neither deformation nor breakage and to make 
large width of face of the nip section N with 5mm - 30mm. In t>=R/70, when the thickness of sheet metal elastic roller 171a is 
too thick and is applied to fixing equipment 1 7A, it does not deform in the shape of an ellipse, and the width of face of the nip 
section N does not become large. In t<=R/300, when the thickness of sheet metal elastic roller 171a is too thin and is applied to 
fixing equipment 17 A, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0052] As rubber layer 171b prepared in the outside (periphery side) of sheet metal elastic roller 171a, 0.5mm - about 3mm of 
thickness is desirable. Generating of the fixing mark decreases by preparing rubber layer 171b. 

[0053] While setting each fixing roller 1 7a to sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat 
which has spring nature, the mutual press force of each fixing roller 1 7a which counters in the mutual elastic force of sheet metal 
elastic roller 171a of each fixing roller 17a is received. Sheet metal elastic roller 171a spreads in the shape of an ellipse without 
plastic deformation by mis, and the broad nip section N of an abbreviation flat surface is formed in respect of being close to the 
plane of each sheet metal elastic roller 171a. Good fixing of a toner image is performed by the 5mm - 30mm broad nip section N. 

[0054] Like the above, it is alike, and a fixing roller member can take large nip width of face also in a minor diameter, therefore 
the short fixing equipment of warming-up time becomes possible by energy saving. 

[0055] a fixing roller - the 3rd example of fixing equipment based on the 3rd example and this maintenance method of the 
maintenance method of a member, and a fixing roller - the 4th example of fixing equipment based on the 4th example and this 
maintenance method of the maintenance method of a member is explained below 

[0056] According to drawing 6 , moreover, fixing equipm^at^B of the 3rd example Fixing roller 1 7a which is a member is 
arranged, t h^fi ving roller nsinp sheet metal elastic roUeffi7 1 jwhich is the cylinder-like elastic body of thin meat which has the 
s£ring nature for a color tonerimage being fixed to the botEblfrf color toner image side on the recording paper P) - Moreover, 
sti Qking-by-p ress ure roller ^7ay hich has elasticity is arranged and constituted by the bottom, and halogen heater 1 71 g which is a 
heating means to have an exoergic filament as a source of generation of heat is prepared in the interior of fixing roller 1 7a. 
[0057] the rubber degree of hardness to which lower sticking-by-pressure roller 47a used for example, silicon material for the 
outside of cylindrical rodding 471 a which used for example, stainless steel material, and this rodding 471 a - 20Hs(es)- it is 
constituted as a soft roller which has the elasticity which formed rubber roller layer 471b of 30Hs-40Hs preferably 70 Hs (JIS, A 
rubber degree of hardness) Sticking-by-pressure roller 47a is stuck to fixing roller 17a by pressure (press), and the nip section N 
is formed. While using the rubber roller of adiathermancy high elasticity for lower sticking-by-pressure roller 47a and preventing 
diffusion of the heat from sheet metal elastic roller 171a to upper lower sticking-by-pressure roller 47a, the width of face of the 
5mm - 30mm large nip section N is also secured. 

[0058] the fixing roller of tha shape of above-mentioned sheet metal - let similarly fi xing roller 17a which is a mpmher he the 
lamination bv rubber layer (71b^with having mentioned above in drawing H 3 on the outside (p ^rip hr ^ r nf nhptpt mated ^nn\r 
Toiler 171a whic h is the cylmttef-like elastic ; bo^ y f f tfo n m pflt whir.h has spring nature, andthis sheet metal elastic roller 171a 
[0059] Sheet metal elastic roller 171a is formed of the metal member which has the spring nature which used 0.15mm - about 
0.8mm stainless steel, phosphor bronze, etc. as thickness (thick) t (mm). By using the metal member of the spring nature which 
has an endurance limit usable as spring material, generating of fatigue breaking by the elastic deformation of sheet metal elastic 
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roller 171a which is a cylinder-like elastic body in the case where sheet metal elastic roller 1 71 a is applied to fixing equipment 
1 7B can be prevented, preventing generating of fatigue breaking by elastic deformation - a metal - it was checked 
experimentally that it is desirable to carry out to two or more [ 14 kP(s)/mm ] as the fatigue limit of a member 
[0060] Moreover, when setting the outer diameter of sheet metal elastic roller 1 71 a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), It is desirable to be referred to as R/70>t>R/300 when sheet metal elastic roller 
171a is applied to fixing equipment 17B, and this becomes possible for there to be neither deformation nor breakage and to make 
large width of face of the nip section N with 5mm - 30mm. In t>=R/70, when the thickness of sheet metal elastic roller 1 71 a is 
too thick and is applied to fixing equipment 17B, it does not deform in the shape of an ellipse, and the width of face of the nip 
section N does not become large. In t<=R/300, when the thickness of sheet metal elastic roller 1 7 1 a is too thin and is applied to 
fixing equipment 1 7B, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0061] As rubber layer 171b prepared in the outside (periphery side) of sheet metal elastic roller 171a, 0.5mm - about 3mm of 
thickness is desirable. Generating of the fixing mark decreases by preparing rubber layer 171b. 

[0062] moreover, the fixins«Her using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which 
has spring nature - flang,eft7 Ufis ring-like bearing materiali sJ pserted in the bo t h ends of fix ingxo ller 1 7a which is a mem ber, 
an d the endg a g ffixinp- ^Iky-'l 7a an* hfi»|H hyjknge4-344*as- beaiun &^ w hich has a bigger bore than the outer diameter of 
fixing roller 1 7a Rotation of fixing roller 1 7a made tlange I / 1 1 or enas ana one by the bearing Bl inserted in flange 1 71 i as 
bearing material is enabled. Moreover, it fixes, a gearing Gl 1 is formed in one [ of sticking-by-pressure roller 47a ] edge of 
rodding 471a which it has, the gearing G21 by which drive rotation is done with the fixing drive motor Ml connects with a 
gearing Gl 1 , the rotation drive of the sticking-by-pressure roller 47a is carried out by the drive of the fixing drive motor Ml , and 
follower rotation of the fixing roller 17a pressed by sticking-by-pressure roller 47a is carried out at lower sticking-by-pressure 
roller 47a. Rotation of fixing roller 17a is equalized by follower rotation, and the fixing mark is prevented. Moreover, as for 
rubber layer 171b of fixing roller 17a which is shown in drawing 6 with a slash and which was mentioned above, it is desirable to 
prepare inside flange 171i of both ends, and, thereby, **** by flange 171i of rubber layer 17 lb at die lime of fixmg-roller 17a 
rotating is prevented. 

[0063] According to drawing 7 , moreover, fixing equipment 1 7C of the 4th example Fixing roller 17a which is a member is 
arranged, the fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which has the 
spring nature for a color toner image being fixed to the bottom (color toner image side on the recording paper P) -- Moreover, 
sticking-by-pressure roller 47a which has elasticity is arranged and constituted by the bottom, and halogen heater 1 71 g which is a 
heating means to have an exoergic filament as a source of generation of heat is prepared in the interior of fixing roller 1 7a. 
[0064] the rubber degree of hardness to which lower sticking-by-pressure roller 47a used for example, silicon material for the 
outside of cylindrical rodding 47 1 a which used for example, stainless steel material, and this rodding 47 1 a — 20Hs(es)- it is 
constituted as a soft roller which has the elasticity which formed rubber roller layer 471b of 30Hs-40Hs preferably 70 Hs (JIS, A 
rubber degree of hardness) Sticking-by-pressure roller 47a is stuck to fixing roller 1 7a by pressure (press), and the nip section N 
is formed. While using the rubber roller of the high elasticity of adiathermancy for lower sticking-by-pressure roller 47a and 
preventing diffusion of the heat from sheet metal elastic roller 171a to upper lower sticking-by-pressure roller 47a, latus nip 
width of face of 5mm - 30mm is also secured. 

[0065] the fixing roller of the shape of above-mentioned sheet metal - let similarly fixing roller 1 7a which is a member be the 
lamination by rubber layer 171b with having mentioned above in drawing 3 on the outside (periphery side) of sheet metal elastic 
roller 171a which is the cylinder-like elastic body of thin meat which has spring nature, and this sheet metal elastic roller 171a 
[0066] Sheet metal elastic roller 1 7 1 a is formed of the metal member which has the spring nature which used 0.1 5mm - about 
0.8mm stainless steel, phosphor bronze, etc. as thickness (thick) t (mm). By using the metal member of the spring nature which 
has an endurance limit usable as spring material, generating of fatigue breaking by the elastic deformation of sheet metal elastic 
roller 171a which is a cylinder-like elastic body in the case where sheet metal elastic roller 171a is applied to fixing equipment 
1 7C can be prevented, preventing generating of fatigue breaking by elastic deformation — a metal — it was checked 
experimentally that it is desirable to carry out to two or more [ 14 kP(s)/mm ] as the fatigue limit of a member 
[0067] Moreover, when setting the outer diameter of sheet metal elastic roller 171a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), ft is desirable to be referred to as R/70>t>R/300 when sheet metal elastic roller 
171a is applied to fixing equipment 17C, and this becomes possible for there to be neither deformation nor breakage and to make 
large width of face of the nip section N with 5mm - 30mm. In t>=R/70, when the thickness of sheet metal elastic roller 171a is 
too thick and is applied to fixing equipment 1 7C, it does not deform in the shape of an ellipse, and the width of face of the nip 
section N does not become large. In t<=R/300, when the thickness of sheet metal elastic roller 171a is too thin and is applied to 
fixing equipment 17C, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0068] As rubber layer 171b prepared in the outside (periphery side) of sheet metal elastic roller 171a, 0.5mm - about 3mm of 
thickness is desirable. Generating of the fixing mark decreases by preparing rubber layer 171b. 

[0069] moreover, the fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which 
has spring nature - resin bearing 1 71 i as ring-like bearing material using the resin memb er yrh\rh ha s adiatherP ianfiV, *" rh *S fl 
fluowfjpj * insertfeJtrfihe both ends of fixing roller 17a which is a member, and the ends of fixing roller 17a are held by resin 
bearing 1 7 1 j as bearing material which has a bigger bore than the outer diameter of fixing roller 1 7a Rotation of fixing roller 1 7a 
made resin bearing 1 71 j of ends and one by bearing B-2 inserted in resin bearing 1 71 j as bearing material is enabled. Under the 
present circumstances, it is also possible to hold direct fixing roller 17a in bearing B-2. Moreover, it fixes, a gearing G12 is 
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formed in one [ of sticking-by-pressure roller 47a ] edge of rodding 471 a which it has, the gearing G22 by which drive rotation is 
done with the fixing drive motor Ml connects with a gearing G 12, the rotation drive of the sticking-by-pressure roller 47a is 
carried out by the drive of the fixing drive motor Ml, and follower rotation of the fixing roller 17a pressed by 
sticking-by-pressure roller 47a is carried out at lower sticking-by-pressure roller 47a. Rotation of fixing roller 17a is equalized by 
follower rotation, and the fixing mark is prevented. 

[0070] Moreover, as for rubber layer 1 7 1 b of fixing roller 1 7a which is shown in drawing 7 with a slash and which was 
mentioned above, it is desirable to prepare inside flange 171i of both ends, and, thereby, **** by flange 171i of rubber layer 
1 7 1 b at the time of fixing roller 1 7a rotating is prevented. 

[007 1 ] As furthermore shown in drawing 8 , fixing equipment 1 7B of the 3rd example mentioned above in drawing 6 or drawing 
7 or fixing equipment 1 7C of the 4th example Respectively to the up side (color toner image side on the recording paper P) As 
mentioned above, the ends are held in flange 1 7 1 i or resin bearing 1 7 1 j . Fixing roller 1 7a which is a member is arranged, the 
fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which has the spring nature 
to which the color toner image was mentioned above for being established - Moreover, sticking-by-pressure roller 47a which has 
elasticity is arranged and constituted by the bottom, and halogen heater 1 71 g which is a heating means to have an exoergic 
filament as a source of generation of heat is prepared in the interior of fixing roller 1 7a. Fixing roller 1 7a using sheet metal elastic 
roller 171a of thin meat which has spring nature is followed and rotated to the rotation of sticking-by-pressure roller 47a by 
which drive rotation is carried out, as mentioned above in drawing 6 or drawing 7 . 

[0072] As mentioned above, while setting a fixing roller member to sheet metal elastic roller 1 7 1 a of thin meat which has spring 
nature, the press force of sticking-by-pressure roller 47a is received in the elastic force of sheet metal elastic roller 171a of fixing 
roller 1 7a. Sheet metal elastic roller 171a spreads in the shape of an ellipse without plastic deformation by this, soft rubber roller 
layer 471b of sticking-by-pressure roller 47a is pressed in respect of sheet metal elastic roller 171a near a plane, and the 5mm - 
30mm convex broad nip section N is formed in the bottom. Good fixing of a toner image is performed by the 5mm - 30mm 
broad nip section N. 

[0073] Like the above, it is alike, and nip width of face is as wide as 5mm - 30mm, and a fixing roller member can take also in a 
minor diameter, therefore the short fixing equipment of warming-up time becomes possible by energy saving. Although the 
curvature of the nip section N needs to take balance with the rubber degree of hardness of rubber roller layer 471 b of 
sticking-by-pressure roller 47a so that a flat surface may be approached in order to secure the 5mm - 30mm latus nip section N, it 
is desirable to set to 50mm or more the radius of curvature of the nip section N formed in the sticking-by-pressure roller 47a side 
of fixing roller 1 7a and sticking-by-pressure roller 47a. Thereby, generating of poor fixing in pasteboard, a fixing wrinkling, 
especially the fixing wrinkling in that by which it is doubled like an envelope as imprint material decreases. Moreover, the radius 
of curvature of the outlet section of the nip section N becomes small by this deformation, and separability with imprint material 
becomes good. 

[0074] like the above - the cylinder-like elastic body of thin meat - plastic deformation - there is nothing ~ a fixing roller ~ the 
fixing roller stabilized by bearing material while the thinning of a member was attained — maintenance of a member is achieved, 
nip width of face is as wide as 5mm - 30mm in a minor diameter, and the short fixing equipment of warming-up time becomes 
possible by energy saving 

[0075] Furthermore, in fixing equipment 17B of the 3rd example mentioned above in drawing 6 or drawing 8 , or fixing 
equipment 1 7C of the 4th example, sheet metal elastic roller 171a which is a cylinder-like elastic body bends proper, in order to 
form the stable nip section N — a fixing roller — the proper size relation between flange 1 71 i as a fixing roller member and 
bearing material which is a member, or resin bearing 1 71 j needs to be set up 

[0076] As mentioned above, while setting fixing roller 1 7a to sheet metal elastic roller 1 7 1 a of thin meat which has spring nature 
as the 1 st of the above-mentioned setup Although the ends of fixing roller 1 7a are held by flange 1 71 i as bearing material or resin 
bearing 1 7 1 j which has a bigger bore than the outer diameter of fixing roller 1 7a As shown in drawing 9 , it is desirable to set up 
the outer diameter of fixing roller 17a with Dl/D2=0.80-0.98, when setting the bore of Dl (mm), flange 171as bearing material 
i, or resin bearing 1 7 1 j to D2 (mm). If the ratio of the outer diameter D 1 of fixing roller 1 7a (mm) and the bore D2 of flange 1 7 1 i 
as bearing material or resin bearing 1 7 1 j (mm) and D 1 /D2 are small at less than 0.80, sheet metal elastic roller 1 7 1 a will be 
crushed too much, and will not be stabilized. Moreover, if ratios D1/D2 are large exceeding 0.98, there will be too few distorted 
amounts and the proper nip section N will not be formed. 

[0077] Furthermore, when setting the outer diameter of sheet metal elastic roller 1 71 a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), It is more desirable to be referred to as R/70>t>R/300 when sheet metal elastic 
roller 171a is applied to fixing equipment 17B or fixing equipment 17C. by this It becomes possible for there to be no 
deformation and breakage of sheet metal elastic roller 171a, and to make large width of face of the nip section N with 5mm - 
30mm. In t>=R/70, when the thickness of sheet metal elastic roller 1 7 1 a is too thick and is applied to fixing equipment 1 7B or 
fixing equipment 17C, it does not deform in the shape of an ellipse, and the width of face of the nip section N does not become 
large. In t<=R/300, when the thickness of sheet metal elastic roller 1 71 a is too thin and is applied to fixing equipment 1 7B or 
fixing equipment 17C, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0078] Moreover, as mentioned above, while setting fixing roller 1 7a to sheet metal elastic roller 1 7 1 a of thin meat which has 
spring nature as the 2nd of the above-mentioned setup Although the ends of fixing roller 17a are held by fl ange 1 71 i as bearing 
material or resin be aringJJJ.Lwhich.has a big ger bore than the outer dia m eter of fixing roller 1 7a A s shown in drawing 9 , when 
setting to deltaDl (mm) deformation of fixing roller 1 7a at the time of sucking by pressure according the outer diameter of fixing 
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roller 1 7a to D1 (mm) and sticking-by-pressure roller 47a mentioned above, it is desirable to set up with deltaDt /Dl =0.70-0.98. 
If the ratio of the deformation deltaDl of fixing roller 17a at the time of sticking by pressure by sticking-by-pressure roller 47a 
(mm) and the outer diameter Dl of fixing roller 17a (mm) and delta Dl/Dl are small at less than 0.70, sheet metal elastic roller 
1 71a will be crushed too much, and will not be stabilized. Moreover, if ratios delta Dl/Dl are large exceeding 0.98, there will be 
too few distorted amounts and the proper nip section N will not be formed. 

[0079] Furthermore, when setting the outer diameter of sheet metal elastic roller 1 7 1 a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), It is more desirable to be referred to as R/70>t>R/300 when sheet metal elastic 
roller 1 71 a is applied to fixing equipment 1 7B or fixing equipment 1 7C by this It becomes possible for there to be no 
deformation and breakage of sheet metal elastic roller 171a, and to make large width of face of the nip section N with 5mm - 
30mm. In t>=R/70, when the thickness of sheet metal elastic roller 1 71 a is too thick and is applied to fixing equipment 1 7B or 
fixing equipment 1 7C, it does not deform in the shape of an ellipse, and the width of face of the nip section N does not become 
large. In t<=R/300, when the thickness of sheet metal elastic roller 171a is too thin and is applied to fixing equipment 17B or 
fixing equipment 1 7C, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0080] Moreover, as mentioned above, while setting fixing roller 1 7a to sheet metal elastic roller 1 7 1 a of thin meat which has 
spring nature as the 3rd of the above-mentioned setup Although the ends of fixing roller 1 7a are held by flange 1 71 i as bearing 
material or resin bearing 1 7 1 j which has a bigger bore than the outer diameter of fixing roller 1 7a As shown in drawing 9 , the 
bore of D 1 (mm), flange 1 7 1 as bearing material i, or resin bearing 1 7 1 j for the outer diameter of fixing roller 1 7a D2 (mm), 
When setting to ((D 1 -deltaD 1 )mm) width of face of fixing roller 1 7a at the time of sticking by pressure by sticking-by-pressure 
roller 47a mentioned above, it is desirable to set up with (Dl -deltaDl) / D2=0.55-0.95. If a ratio with the bore D2 (mm) of 
flange 1 7 1 i as the width of face (D 1 -deltaD 1 ) (mm) and the bearing material of fixing roller 1 7a at the time of sticking by 
pressure by sticking-by-pressure roller 47a or resin bearing 171j, (Dl-deltaDl) / D2 is small at less than 0.55, sheet metal elastic 
roller 171a will be crushed too much, and will not be stabilized. Moreover, if a ratio (Dl-deltaDl ) / D2 is large exceeding 0.95, 
there will be too tew distorted amounts and the proper nip section N win not be formed. 

[0081] Furthermore, when setting the outer diameter of sheet metal elastic roller 171a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), It is more desirable to be referred to as R/70>t>R/300 when sheet metal elastic 
roller 1 7 1 a is applied to fixing equipment 1 7B or fixing equipment 1 7C. by this It becomes possible for there to be no 
deformation and breakage of sheet metal elastic roller 1 71a, and to make large width of face of the nip section N with 5mm - 
30mm. In t>=R/70, when the thickness of sheet metal elastic roller 1 71 a is too thick and is applied to fixing equipment 1 7B or 
fixing equipment 1 7C, it does not deform in the shape of an ellipse, and the width of face of the nip section N does not become 
large. In t<=R/300, when the thickness of sheet metal elastic roller 171a is too thin and is applied to fixing equipment 17B or 
fixing equipment 1 7C, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0082] The proper size relation of the fixing roller member and bearing material which the cylinder-like elastic body bent proper 
and were stabilized by the above and in which the nip section may be formed is set up. Furthermore, there are no deformation and 
breakage of a cylinder-like elastic body, and nip width of face is made large with 5mm - 30mm, and it becomes possible to 
acquire the suitable press force. 

[0083] However, it sets to fixing equipment 1 7B of the 3rd example mentioned above in drawing 6 or drawing 8 , or fixing 
equipment 17C of the 4th example, the fixing roller using a cylinder-like elastic body — the trouble of a member, as shown in 
drawing 10 Fixing roller 1 7a using sheet metal elastic roller 1 7 1 a ( drawing 10 un-illustrating) of thin meat which has the spring 
nature which is a cylinder-like elastic body is pressed by sticking-by-pressure roller 47 a, is distorted, will curve as a segment and 
will transform the bottom. 

[0084] the above-mentioned fixing roller ~ the fixing equipment using the press member for preventing curve deformation of a 
member is explained using drawing 1 1 or drawing 16 Drawing 1 1 is drawing showing the 5th example of the fixing equipment 
which uses a press member, drawing 12 It is the outline side elevation of the fixing equipment of drawing 1 1 . drawing 13 press 
— drawing showing other examples of a member — it is — drawing 14 — press of drawing 1 3 — the perspective diagram of a 
member - it is — drawing 15 — a sticking-by-pressure roller and press — it is drawing showing desirable arrangement of a 
member, and drawing 16 is the 6th example of fixing equipment, and is drawing showing the arrangement in the case of using 
two or more press members 

[0085] According to drawing 1 1 or drawing 12 , fixing equipment 1 7D of the 5th example Fixing roller 1 7a which is a member 
is arranged, the fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which has the 
spring nature for a color toner image being fixed to the bottom (color toner image side on the recording paper P) ~ Moreover, 
sticking-by-pressure roller 47a which has elasticity is arranged and constituted by the bottom, and halogen heater 1 71 g which is a 
heating means to have an exoergic filament as a source of generation of heat is prepared in the interior of fixing roller 1 7a. 
moreover, the rubber degree of hardness to which lower sticking-by-pressure roller 47a used for example, silicon material for the 
outside of cylindrical rodding 471 a which used for example, stainless steel material, and this rodding 47 1 a — 20Hs(es)- it is 
constituted as a soft roller which has the elasticity which formed rubber roller layer 471b of 30Hs-40Hs preferably 70 Hs (JIS, A 
rubber degree of hardness) Sticking-by-pressure roller 47a is stuck to fixing roller 17a by pressure (press), and the nip section N 
is formed. As mentioned above, however, fixing roller 1 7a using sheet metal elastic roller 1 71 a of thin meat which has spring 
nature It is pressed by sticking-by-pressure roller 47a, and are distorted, and by making the bottom into a segment, since curve 
deformation will be carried out a fixing roller — the press roller 271 using metal members, such as an aluminum roller, on the 
front face of fixing roller 17a as a press member which presses fixing roller 17a which is a member It arranges to the opposite 
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side (it is the opposite side of the nip section N of fixing roller 1 7a on the straight line (center line) PL 4 which passes along the 
nip section N and passes along the center of fixing roller 1 7a, and the center of sticking-by-pressure roller 47a) of the nip section 
N, and fixing roller 1 7a is pressed to the nip section N side with the press roller 27 1 . Furthermore, it is desirable to prepare a 
convex (the shape of a drum) press configuration in the center section of the press roller 271 as a press member, as shown in 
drawing 12 so that curve deformation of fixing roller 1 7a may be modified to flatness. While curve deformation is prevented, a 
fixing roller member is uniformly stuck to a sticking-by-pressure roller by pressure by the press member, and the uniform nip 
section is formed of it. While using the rubber roller of adiathermancy high elasticity for lower sticking-by-pressure roller 47a 
and preventing diffusion of the heat from sheet metal elastic roller 1 7 1 a to upper lower sticking-by-pressure roller 47a, the width 
of face of the 5mm - 30mm large nip section N is also secured. 

[0086] the fixing roller of the shape of above-mentioned sheet metal - let similarly fixing roller 17a which is a member be the 
lamination by rubber layer 171b with having mentioned above in drawing 3 on the outside (periphery side) of sheet metal elastic 
roller 171a which is the cylinder-like elastic body of thin meat which has spring nature, and this sheet metal elastic roller 171a 
[0087] Sheet metal elastic roller 1 7 1 a is formed of the metal member which has the spring nature which used 0.1 5mm - about 
0.8mm stainless steel, phosphor bronze, etc. as thickness (thick) t (mm). By using the metal member of the spring nature which 
has an endurance limit usable as spring material, generating of fatigue breaking by the elastic deformation of sheet metal elastic 
roller 171a which is a cylinder-like elastic body in the case where sheet metal elastic roller 171a is applied to fixing equipment 
1 7D can be prevented, preventing generating of fatigue breaking by elastic deformation - a metal — it was checked 
experimentally that it is desirable to carry out to two or more [ 14 kP(s)/mm ] as the fatigue limit of a member 
[0088] Moreover, when setting the outer diameter of sheet metal elastic roller 1 71 a to R (mm) to thickness [ of sheet metal 
elastic roller 1 71 a mentioned above ] t (mm), It is desirable to be referred to as R/70>t>R/300 when sheet metal elastic roller 
171a is applied to fixing equipment 17D, and this becomes possible for there to be neither deformation nor breakage and to make 
iarge width of fece cf the nip section N with 5mm - 30mm. In t>=R/70, when the thickness of sheet metal elastic roller 1 7 1 a is 
too thick and is applied to fixing equipment 1 7D, it does not deform in the shape of an ellipse, and the width of face of the-nip 
section N does not become large. In t<=R/300, when the thickness of sheet metal elastic roller 171a is too thin and is applied to 
fixing equipment 17D, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0089] As rubber layer 171b prepared in the outside (periphery side) of sheet metal elastic roller 171a, 0.5 mm - about 3 mm of 
thickness is desirable. Generating of the fixing mark decreases by preparing rubber layer 171b. 

[0090] moreover, the fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which 
has spring nature as shown in drawing 12 - flange 1 7 1 i as ring-like bearing material or resin bearing 1 7 1 j is inserted in the both 
ends of fixing roller 1 7a which is a member, and the ends of fixing roller 1 7a are held by flange 1 7 1 i as bearing material or resin 
bearing 171j which has a bigger bore than the outer diameter of fixing roller 17a Rotation of fixing roller 17a made into flange 
1 71 i of ends or resin bearing 1 71 j, and one is enabled by flange 1 71 i as bearing material, or resin bearing 1 71 j (or non-illustrated 
bearing). Moreover, it fixes, a gearing G13 is formed in one [ of sticking-by-pressure roller 47a ] edge of rodding 471a which it 
has, the gearing G23 by which drive rotation is done with the fixing drive motor Ml connects with a gearing G 13, the rotation 
drive of the sticking-by-pressure roller 47a is carried out by the drive of the fixing drive motor Ml , and follower rotation of the 
fixing roller 17a pressed by sticking-by-pressure roller 47a is carried out at lower sticking-by-pressure roller 47a. Rotation of 
fixing roller 17a is equalized by follower rotation, and the fixing mark is prevented. 

[009 1 ] Moreover, as for rubber layer 1 7 1 b of fixing roller 1 7a shown in drawing 12 with a slash, it is desirable to prepare inside 
flange 171i of both ends or resin bearing 171j, and, thereby, **** by flange 171i of rubber layer 171b at the time of fixing roller 
17a rotating or resin bearing 171j is prevented. 

[0092] Like the above, it is alike, and nip width of face is as wide as 5mm - 30mm, and a fixing roller member can take also in a 
minor diameter, therefore the short fixing equipment of warming-up time becomes possible by energy saving. Although the 
curvature of the nip section N needs to take balance with the rubber degree of hardness of rubber roller layer 471b of 
sticking-by-pressure roller 47a so that a flat surface may be approached in order to secure the 5mm - 30mm large nip section N, 
it is desirable to set to 50mm or more the radius of curvature of the nip section N which is pressed by the press roller 271 and 
formed in the sticking-by-pressure roller 47a side of fixing roller 17a and sticking-by-pressure roller 47a. Thereby, generating of 
poor fixing in pasteboard, a fixing wrinkling, especially the fixing wrinkling in that by which it is doubled like an envelope as 
imprint material decreases. Moreover, the radius of curvature of the outlet section of the nip section N becomes small by this 
deformation, and separability with imprint material becomes good. 

[0093] drawing 13 and drawing 14 - press - although other examples of a member are shown, as shown in drawing 13 (A), the 
cross section which carried out **** molding of a metal member or the resin member is possible also for using the anchor-like 
press board 272 as a press member The press board 272 is arranged on the front face of fixing roller 17a to the opposite side of 
the nip section N ( drawing 13 (A) un-illustrating), and fixing roller 1 7a is pressed with the press board 272. Furthermore, it is 
desirable to prepare a convex press configuration in the center section of bend 272a which contacts fixing roller 1 7a of the press 
board 272 as a press member, as shown in drawing 14 (A) so that curve deformation of fixing roller 1 7a may be modified to 
flatness. While curve deformation is prevented, a fixing roller member is uniformly stuck to a sticking-by-pressure roller by 
pressure by the press member, and the uniform nip section is formed of it. 

[0094] Moreover, as shown in drawing 13 (B), it is also possible to use the press elastic plate 273 using the leaf member which 
has the elasticity of phosphor bronze, stainless steel, etc. as a press member. The press elastic plate 273 is arranged on the front 
face of fixing roller 1 7a to the opposite side of the nip section N ( drawing 13 (B) un-illustrating), and fixing roller 1 7a is pressed 
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by the press elastic plate 273. Furthermore, it is desirable to prepare a convex press configuration in the center section of bend 
273a which contacts fixing roller 1 7a of the press elastic plate 273 as a press member, as shown in drawing 14 (B) so that curve 
deformation of fixing roller 17a may be modified to flatness. While curve deformation is prevented, a fixing roller member is 
uniformly stuck to a sticking-by-pressure roller by pressure by the press member, and the uniform nip section is formed of it. In 
addition, it is also possible to use as the member for heat equalization for equalizing the member for the cleaning for cleaning 
fixing roller 1 7a for the press roller 271 mentioned above and the press board 272 mentioned above as a press member, or press 
elastic-plate 273 grade and the temperature distribution of fixing roller 17a, a member for the oil application for supplying oil to 
fixing roller 1 7a, etc. 

[0095] the above - the cylinder-like elastic body of thin meat - plastic deformation - there is nothing - a fixing roller - while 
the thinning of a member is attained, nip width of face is as wide as 5mm - 30mm in a minor diameter and shortening of 
warming-up time is achieved by energy saving — press - a fixing roller member is uniformly stuck to a sticking-by-pressure 
roller by press of a member by pressure, and the good fixing nature of it becomes possible by it 
[0096] moreover, it is shown in drawing 15 -- as - the medial axis PL 1 of fixing roller 1 7a, and the medial axis PL 2 of 
sticking-by-pressure roller 47a - the degree theta 1 of tilt angle of 1 degree - about 5 degrees (degree) - with, it is desirable to 
make it incline, to arrange and to prevent curve deformation Moreover, it is desirable by preventing curve deformation further to 
make the contact center line PL 3 with fixing roller 1 7a of the press roller 271 as the above-mentioned press member, the press 
board 272, or press elastic-plate 273 grade incline with the medial axis PL 1 of fixing roller 17a, to arrange, and to press fixing 
roller 17a. press - the degree theta 2 of tilt angle of the contact center line PL 3 of a member and the medial axis PL 1 of fixing 
roller 17a (degree) has 1 degree - desirable about 5 degrees Moreover, when the inclination of each above is combined, curve 
deformation can be prevented further and it is desirable. 

[0097] Although the case where two or more press members are used is shown in drawing 16 Fixing roller 1 7a which is a 
member is arranged, the fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat 
which has the spring nature for fixing equipment 17E of the 6th example being fixed to the bottom (coior toner image side on the 
recording paper P) in a color toner image - Moreover, sticking-by-pressure roller 47a which has elasticity is arranged and 
constituted by the bottom, and halogen heater 171g which is a heating means to have an exoergic filament as a source of 
generation of heat is prepared in the interior of fixing roller 17a. moreover, the rubber degree of hardness to which lower 
sticking-by-pressure roller 47a used for example, silicon material for the outside of cylindrical rodding 471 a which used for 
example, stainless steel material, and this rodding 471 a - 20Hs(es)- it is constituted as a soft roller which has the elasticity which 
formed rubber roller layer 471b of 30Hs-40Hs preferably 70 Hs (JIS, A rubber degree of hardness) Sticking-by-pressure roller 
47a is stuck to fixing roller 1 7a by pressure (press), and the nip section N is formed. As mentioned above, however, fixing roller 
1 7a using sheet metal elastic roller 1 7 1 a of thin meat which has spring nature It is pressed by sticking-by-pressure roller 47a, and 
are distorted, and by making the bottom into a segment, since curve deformation will be carried out a fixing roller - as a press 
member which presses fixing roller 1 7a which is a member for example, metals, such as an aluminum roller and a stainless steel 
roller, » the front face of a member, and a roller-like resin — on the surface of a member Two or more press rollers 271a, 271b, 
and 27 1 c which used what coated heat-resistant Teflon resin are used, on the front face of fixing roller 1 7a As opposed to the 
center line (straight line) PL 4 (the straight line PL 4 which passes along the nip section N and passes along the center of fixing 
roller 1 7a, and the center of sticking-by-pressure roller 47a (center line)) passing through the center of the nip section N of fixing 
roller 17a an angle alpha -- with, an axial symmetry - arranging - one side — press roller 271a - moreover, another side - press 
roller 271 b - press roller 271 b is further pressed by press roller 271 c, and fixing roller 1 7a is pressed from both sides to the nip 
section N side It is desirable to prepare a convex (the shape of a drum) press configuration in a center section or the center 
section of press roller 271b of press roller 271a as a press member so that curve deformation of fixing roller 17a may be 
modified to flatness. While curve deformation is prevented, a fixing roller member is uniformly stuck to a sticking-by-pressure 
roller by pressure by the press member, and the uniform nip section is formed of it. Under the present circumstances, it is also 
possible to use the heat equalization roller for equalizing the temperature distribution of fixing roller 17a for the roller for the 
cleaning for cleaning fixing roller 1 7a for press roller 271 a and press roller 271 b and press roller 271c as an oil application roller 
for supplying oil to fixing roller 17a etc. While using the rubber roller of adiathermancy high elasticity for lower 
sticking-by-pressure roller 47a and preventing diffusion of the heat from sheet metal elastic roller 1 71a to upper lower 
sticking-by-pressure roller 47a, the width of face of the large nip section N is also secured. 

[0098] the fixing roller of the shape of above-mentioned sheet metal - let similarly fixing roller 17a which is a member be the 
lamination by rubber layer 171b with having mentioned above in drawing 3 on the outside (periphery side) of sheet metal elastic 
roller 171a which is the cylinder-like elastic body of thin meat which has spring nature, and this sheet metal elastic roller 171a 
[0099] Sheet metal elastic roller 171a is formed of the metal member which has the spring nature which used 0.15mm - about 
0.8mm stainless steel, phosphor bronze, etc. as thickness (thick) t (mm). By using the metal member of the spring nature which 
has an endurance limit usable as spring material, generating of fatigue breaking by the elastic deformation of sheet metal elastic 
roller 1 71a which is a cylinder-like elastic body in the case where sheet metal elastic roller 171a is applied to fixing equipment 
1 7E can be prevented, preventing generating of fatigue breaking by elastic deformation - a metal - it was checked 
experimentally that it is desirable to carry out to two or more [ 14 kP(s)/mm ] as the fatigue limit of a member 
[0 1 00] Moreover, when setting the outer diameter of sheet metal elastic roller 1 7 1 a to R (mm) to thickness [ of sheet metal 
elastic roller 171a mentioned above ] t (mm), It is desirable to be referred to as R/70>t>R/300 when sheet metal elastic roller 
171a is applied to fixing equipment 17E, and this becomes possible for there to be neither deformation nor breakage and to make 
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large width of face of the nip section N with 5mm - 30mm. In t>=R/70, when the thickness of sheet metal elastic roller 1 71 a is 
too thick and is applied to fixing equipment 1 7E, it does not deform in the shape of an ellipse, and the width of face of the nip 
section N does not become large. In t<=R/300, when the thickness of sheet metal elastic roller 17 la is too thin and is applied to 
fixing equipment 1 7E, intensity is too low and the press force is insufficient, and it becomes the fixing mark. 
[0101] As rubber layer 171b prepared in the outside (periphery side) of sheet metal elastic roller 171a, 0.5mm - about 3mm of 
thickness is desirable. Generating of the fixing mark decreases by preparing rubber layer 171b. 

[01 02] moreover, the fixing roller using sheet metal elastic roller 171a which is the cylinder-like elastic body of thin meat which 
has spring nature - flange 171 i as ring-like bearing material or resin bearing 171j inserted in the both ends of fixing roller 17a 
which is a member has a bigger bore than the outer diameter of fixing roller 17a for the ends of fixing roller 17a Fixing roller 17a 
is held by flange 1 71 i as bearing material, or resin bearing 1 71 j. Rotation of fixing roller 1 7a is enabled by flange 1 71 i as bearing 
material of ends, or resin bearing 1 7 lj (or non-illustrated bearing). Fixing roller 1 7a using sheet metal elastic roller 171a of thin 
meat which has spring nature is followed and rotated to the rotation of sticking-by-pressure roller 47a by which drive rotation is 
carried out Rotation of fixing roller 1 7a is equalized by follower rotation, and the fixing mark is prevented. 
[0103] the above - the cylinder-like elastic body of thin meat - plastic deformation -- there is nothing - a fixing roller - while 
the thinning of a member is attained, nip width of face is as wide as 5mm - 30mm in a minor diameter and shortening of 
warming-up time is achieved by energy saving - press - a fixing roller member is uniformly stuck to a sticking-by-pressure 
roller by press of a member by pressure, and the good fixing nature of it becomes possible by it 
[0104] 

[Effect of the Invention] according to claims 1 or 8 - the cylinder-like elastic body of thin meat - plastic deformation - there is 
nothing - a fixing roller - the thinning of a member is attained, nip width of face is wide in a minor diameter, and the short fixing 
equipment of warming-up time becomes possible by energy saving 

[01 05] the fixing roller using the cylinder-like elastic body of thin meat according to the claim 2 - the maintenance by which the 
member was stabilized is attained 

[0106] According to the claim 3 , generating of fatigue breaking by the elastic deformation of a cylinder-like elastic body is 
prevented. 

[0107] According to the claim 4, there are no deformation and breakage of a cylinder-like elastic body, and nip width of face is 
made large and it becomes possible to acquire the suitable press force. 

[0 1 08] According to the claim 5, generating of poor fixing in pasteboard, a fixing wrinkling, especially the fixing wrinkling in 
that by which it is doubled like an envelope as imprint material decreases. 
[0109] According to the claim 6, generating of the fixing mark decreases. 

[0110] according to a claim 7 - a fixing roller - rotation of a member is equalized and the fixing mark is prevented 
[0111] according to a claim 9 - the cylinder-like elastic body of thin meat - plastic deformation - there is nothing ~ a fixing 
roller -- the fixing roller stabilized by bearing material while the thinning of a member was attained - maintenance of a member 
is achieved, nip width of face is wide in a minor diameter, and the short fixing equipment of warming-up time becomes possible 
by energy saving 

[0112] According to the claim 10, generating of fatigue breaking by the elastic deformation of a cylinder-like elastic body is 
prevented. 

[0113] According to the claim 1 1, there are no deformation and breakage of a cylinder-like elastic body, and nip width of face is 
made large and it becomes possible to acquire the suitable press force. 

[0114] According to the claim 1 2, generating of poor fixing in pasteboard, a fixing wrinkling, especially the fixing wrinkling in 
that by which it is doubled like an envelope as imprint material decreases. 
[0115] According to the claim 1 3, generating of the fixing mark decreases. 

[01 1 6] according to a claim 14 - a fixing roller - rotation of a member is equalized and the fixing mark is prevented 

[0117] According to a claim 15 or 17, a cylinder-like elastic body bends proper and the proper size relation of the stable fixing 

roller member and stable bearing material in which the nip section may be formed is set up. 

[0118] According to the claim 1 8, there are no deformation and breakage of a cylinder-like elastic body, and nip width of face is 
made large and it becomes possible to acquire the suitable press force. 

[0119] according to a claim 1 9 - a fixing roller rotation of a member is equalized and the fixing mark is prevented 
[01 20] according to a claim 20 or 27 - the cylinder-like elastic body of thin meat - plastic deformation - there is nothing - a 
fixing roller - while the thinning of a member is attained, nip width of face is wide in a minor diameter and shortening of 
warming-up time is achieved by energy saving, a fixing roller member is uniformly stuck to a sticking-by-pressure roller by 
inclination arrangement of a press member or a sticking-by-pressure roller by pressure, and the good fixing nature of it becomes 
possible by it 

[0121] according to a claim 28 - a fixing roller - rotation of a member is equalized and the fixing mark is prevented 



[Translation done.] 
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